Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 





I'S'f/ 



e 



■^11 



CONTRIBUTIONS TO 



THE THEORY OP 



NATURAL SELECTION. 



% ^txxa of €ssass. 



BY 



ALFRED RUSSEL WALLACE, 



{( 



AUTHOR OF 



TUB MALAY ARCUIFKLAGO, ETC., ETC. 



Eontion : 



MACMILLAN AND CO., 



1870. 



\Tht right 0/ Trantlation and Reprodvctwn U retertctf.] 



LOSDOX : 

PRINTED BY W. W. HEAD, ROYAL VICTORIA TRESS, 

FARRI5GD0X STREET, K.C. 



PEEFACE. 

The present volume consists of essajs which I have 
contribated to various periodit^Is, or reatl before scien- 
tific societies during the last fifteen years, with others 
now printed for the first time. Tlie two first of the 
eeries are jirinteJ without alteration, because, having 
gained me the reputation of being an independent 
originator of the theory of " natural selection," they 
may be considered to have some liistorical value. I 
have added to them one or two very sliort explanatory 
notes, and have given headiiij;s to subjects, to make 
them uniform with the rest of the book. The other 
essays have been carefully corrected, often consider- 
ably enlarged, and in some cases almost rewritten, so 
as to express more fully and more clearly the views 
"which I hold at the present time ; and as most ol' 
them originally appeared in publications which have 
a very limited circulation, I believe that the larger 
portion of this volume will bo new to many of my 
{riends and to most of my readers. 

I now wish to say a few words on the reasons which 
iavo led mo to publish this work. The second essay, 
eHpecially when taken in conneetion with the first, 
contains an outlino sketch of the theory of the origin 
of Bpeciofl (by means of what was afterwards termed 
by Mr. Darwin — "natural selection,") as conceived 
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Uy mo before I Imil the least notion of tlie scope and 
nature of Mr, Diirwiii'a liibours. They were published 
in n way not likely to uttraet the attention of any but 
working naturalists, and I feel sure that many who 
have ht'anl of thom, have never had the ojiportuuity 
of ascertaining how much or liow little tlioy i-eally con- 
tain. It therefore happens, that, while some writers 
give me more credit than I deserve, others may very 
naturally class me with Dr. Wells and Mr. Patrick 
Matthew, who, as Mr. Durwin has shown in tlie his- 
t/>rtcal sketch ^iveu in the 4th anil 5th Editions of 
the " Origin of Species," certainly propounded the 
fundamental |>rinciple of " natural selection " before 
himself, but who made no further use of that principle, 
and failed to see its wide and immensely important 
applications. 

The present work will, I venture to think, prove, 
that I both saw at the time the value and Bco[ie of 
the law which I had discovered, and have since been 
able to apply it to somo purpose in a few original 
lines of investigation. But here my claims cease. 
I have felt all my life, and I still feel, the most 
sincere satisfaction that Mr. Darwin had been at 
work long before me, and that it was not left for me 
to attempt to write "The Origin of Species." I have 
long since measured my own strength, and know well 
that it would bo quite unequal to that task. Far 
abler men than myself may confess, that they have 
not tbat uutlring patience in accumulating, and that 
wonderful skill in using, largu masses of facts of t 



varied kind, — that wide and accarate phyBlo- 
logical knowledge, — that acutcness in devising and 
skill ill carrying out experimenta, — and that admirable 
style of composition, at once clear, pereuasive and 
Judicial, — qiialitiea, which in their harmonious combi- 
nation mark out Mr. Darwin as the man^ perhaps of 
all men now living, beat fittoil for the great work he 
has undertaken and accompHshetL 

My own more limited powers have, it h true, enabled 
me now and then to seize on some conspicuous group 
of unappropriated facts, and to search out some gene- 
ralization which might bring tliem under the reign 
of known law ; but they are not suito*! to that more 
scientific and more laborious process of elaborate in- 
duction, which in Mr. Darwin's hands has led to such 
brilliant results. 

Anotlier reason which has led me to publish this 
volume at the present time i.t, that there nro some im- 
]K)rtaut points on which I differ from Mr. Durwin, anil 
1 wish to put my opinions on record in an easily 
iicccaaible form, before the ]'ublication of hia new 
work, (already announced,) in which I believe most 
of these disputed questions wilt bo fully discussed. 

I will now give the date and mode of publication of 
each of the essays in this volume, as well as the amount 
of a'teratioa they have undergone. 

I. — Os THE Law which has Requlated the Intro- 
duction OF New Species. 
First published in the " Annals and Magazine oi 
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Nataral History," September, 1855. Reprinted with- 
out alteration of the text. 

II. — On the Tendency of Varieties to Depart 

INDEFINITELY FROM THE ORIGINAL TyPE. 

First published in the " Journal of the Proceedings 
of the Linnaean Society," August, 1858. Reprinted 
without alteration of the text, except one or two 
grammatical emendations. 

III. — Mimicry and other Protective Resemblances 

AMONG Animals. 

First published in the " Westminster Review," July, 
1867. Reprinted with a few corrections and some 
important additions, among which I may especially 
mention Mr. Jenner Weir's observations and experi- 
ments on the colours of the caterpillars eaten or 
rejected by birds. 

IV. — The Malayan Papilionid.e, or Swallow- 
Tailed Butterflies, as Illustrative of the 
Theory of Natural Selection. 

First published in the " Transactions of the Lin- 
nsDan Society," Vol. XXV. (read March, 1864), under 
the title, " On the Phenomena of Variation and Geo- 
graphical Distribution, as illustrated by the Papilionidac 
of the Malayan Region." 

The introductory part of this essay is now reprinted, 
omitting tables, references to plates, &c., with some ad- 
ditions, and several corrections. Owing to the publi- 




ition of Dr. Peltier's " Voyage of tlie Novara" (Lepi- 
clojitera) in tlio interval between tlie reading of my 
paper and ita publication, several of my new species 
must have their nanios changed for those given to 
ihcm by Dr. Folder, and tliis will osplain tlio want of 
agreement in some cases between the names used 
ia this volume and those of the original paper. 

v. — Os Instinct in Mas ani- Animals. 
Xot previously published. 

VI. — The Philosopuv uf Birds' Nests. 

First published in the " Intellectnal Observer," July, 
1K67. lleprinted with coTisiderable emondattons and 
additions. 

VII. — A TuEoiiY OF Bikdk' Nests ; 
Showing the relation of cehtais iuffehencks of 
CoiiOliit in Birds to their mode of Nidification. 
First publislied in the " Journal of Travel and Na- 
tural HiHtory" (No. 2), ISQS. Now reprinted with 
4'onsiderable cineiidntions and additions, by which I 
have endeavoured more clearly to express, and more 
folly to illustrate, my meaning in those parts wliicli 
have been misunderstood by my critics. 

VIII.— Creation bt Law. 
First publiahed in the " Quarterly Journal of 
Science," October, 1867. Now reprinted with a low 
alterations and additions. 



IX.— The Development of Human Races ins'DRR 
THE Law of Natural Selection. 

First publishetl in tbe "Anthropological Review," 
May, 1804, Now reprinted with a few important alter- 
ations and additions. I had intended to have consider- 
ably extended this essay, but on attempting it I found 
that 1 should probably weaken the effect without add- 
ing much to the argumpnt- I have therefore preferred 
to leave it as it was first written, with the exception 
of a few ill-considered passages which never fully ex- 
pressed my meaning. As it now stands, I believe it 
contains the enunciation of an important truth. 



X. — The Limits c 



Natural Selection as appli 
TO Man. 



This is the further development of a few sentences 
at the end of an article on " Geological Time and the 
Origin of Species," which appeared in the " Quarterly 
HcvieWj" for Aj>ril, 18G0. I have here ventureil to 
touch on a class of [iroblems wliich are usually consi- 
dered to be beyond the boundaries of science, but 
which, I believe, will one day be brought within Iier 
domain. 



For the convenience of those who arc aequninte 
with any of my essays in their original form, I sub- 
join references to the more imirartnnt additions and 
alterations now made to them. 



ADDlTIOyS AS'D COHRECTIOXS TO THE ESSAYS AS 
ORIGINALLY I'VBLISHED. 

Essaj-9 I. and II. are unnltered, but short notes aro 
lulded nt pi>. li), 24, 29, and 40. 

III. — ilimiery, ami other Protective liesemhlancru 
anion*/ AwmaU. 

33 Additional illustration of proteetivo colouring In 
the case of the wood-dove and tlio robin. 

63 On inotlia rosemblinfr bird's dung and mortar. 

86 Correction of some names of African Papilios and 
a reference to Mr. Triinen's observations. 

89 Mr. Jenner Weir's observ»tion on birds wbicli 

refused to eat Spi/otoma menthrasti. 
102 An additional case of snake mimicry in Oxijrhopus 

107 Mr. Salvin's case of mimicry among hawta. 

113 Nume, Diadema ariomiila, added. 

117 to 122. Use of guy colours in caterpillars, with an 

account of Mr. Jonner Weir's and Mr. Butler's 

observations. 

IV. — The Malat/im Papilionida or StealloW'tailed 
BtUlerJlm, us illuHralive of the Theory of JSatural 
tklectioii. 

135 to 140. Additions to the discussion on the rank of 
tho Papilionida?, and on the principles which 
determine tlie comparative rank of groups in the 
animal kingdom. 
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FAGB 

164 Illustration of variability from Mr. Baker's re- 
vision of the British Roses. 

173 Additional facts, on local variations of colour. 

1J)6 Additional genus of birds (Ceycopsis) peculiar 
to Celebes. 

199, 200. Concluding remarks. 

VI. — Tlie Philosophy of Birds* Nests. 

218 On nesting of Terns and Gulls, rewritten. 
220 to 222. Daines Barrington, and others, on the song 
of birds. 

223 On young birds learning to build, by memory and 

imitation. 

224 Levaillant, on mode of nest-building. 
229 On imperfect adaptation in birds' nests. 

VII. — A Theory of Birds* Nests. 

231, 232. Introductory passages modified, with some 
omissions. 

233 How modifications of organization would affect the 
form of the nest. 

235 Illustration from the habits of children and savages. 

235, 236. Objection to term " hereditary habit " 
answere<l. 

237 Passage rewritten, on more or less variable char- 
acters in relation to nidification. 

248 On males choosing or rejecting females, and on 
the various modes in which colour may be 
acquired by female birds. 



PREFACE, XI 

FACE 

249 On probable ancestral colours of female birds. 
255 Protective colouring of the Waxwing. 

VIIL — Creation hy Law. 

293 Amount of variation in dogs. 

296, 297. The " Times " on Natural Selection. 

298 to 300. On intermediate or generalized forms of 
extinct animals as an indication of transmuta- 
tion or development. 

302 Tabular demonstration of the Origin of Species by 
Natural Selection. 

IX. — Tlie development of Human Races, under 
the law of Natural Selection. 

316 On colour as perhaps correlated with immunity 

from disease in man. 
326, 327. On the probable future development of man. 
330 Concluding paragraph rewritten. 

London, March, 1870. 
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I ON THE LAW WHICH HAS EEaULATED 
THE INTRODUCTION OF NEW SPECIES.* 



Gfo^rfipkical DUlribati/m dependent on Geologic 
Changes, 

Every naturalist who has directed his attention to 
the subject of the geographical distribution of animals 
and plants, must have been interested in the siiignlar 

I facts wbich it presents. M:iny of tlicse facts are quite 
difierent fi-om what would have been anticipated, 
and have hitherto been considered as highly curious, 
but quite ine^licablc. None of the explanations 
attempted from the time of LinoKns aro now 
oonaidered at all satisfactory ; none of tbem havo 
given a cause snfHciont to account for the facts 
known at the time, or comprehensive enough to 
include all the new facts which have since been, and 
*«re daily being added. Of late years, however, a 
great light has been thrown upon the auhject by 
geological investigations, which have shown that the 
pnsent state of the earth and of the organisms now 

• Written at Sarawak in Febroaiy, 1855, and pnbliahod ii 

" Annals and Hagaziao of Nuturol History." September, 

1.1865. 




2 ON THE LAW WHICH HAS REGULATED 

inhabiting it^ is but tlio last stage of a long and 
uninterrupted series of changes which it has under- 
gone^ and consequently, that to endeavour to explain 
and account for its present condition without any 
reference to those changes (as has frequently been 
done) must lead to very imperfect and erroneous 
conclusions. 

The facts proved by geology are briefly these : — 
That during an immense, but unknown period, the 
surface of the earth has undergone successive 
changes; land has simk beneath the ocean, while 
fresh land has risen up from it; mountain chains 
have been elevated ; islands have been formed into 
continents, and continents submerged till they have 
become islands ; and these changes have taken place, 
not once merely, but perhaps hundreds, perhaps 
thousands of times : — Tliat all tliese operations have 
been more or less continuous, but unequal in their 
progress, and during the whole series the organic 
life of the earth has undergone a corresponding 
alteration. This alteration also has been gradual, 
but complete ; after a certain inter\'al not a single 
species existing which had lived at the commence- 
ment of the period. Tliis complete renewal of the 
forms of life also appears to have occurred several 
times : — That from the last of the geological epochs 
to the present or historical epoch, the change of 
organic life has been gradual : the first appearance 
of animals now existing can in many cases be traced, 
their numbers gradually increasing in the more r^ 
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cent formations, wliile other species continunlly die 
out and disappear, bo that the present condition of 
the organic world is clearly derived by a natural 
process of gradual extinction and creation of species 
from that of the latest geological periods. We may 
therefore safely infer a like gradation and natural 
Bequence from one geological epoch to another. 

Now, taking this as a fair statement of the results 
of geological inquiry, wo see that the present geo- 
graphical distribntion of life npon the earth must 
be the result of all the previous changes, both of the 
surface of the earth itself and of its inhabitants. 
Hany causes, no doubt, have operated of which we 
most ever remain in ignorance, and we may, there- 
fore, expect io find many details very difficult of 
explanation, and in attempting to give one, mu?t 
allow ourselves to call into our service geological 
(diangcs which it is highly probable may have 
oocnrred, though we have no direct evidence of tlieir 
individnal operation. 

The great increase of our knowledge within the 
last twenty years, both of the present and past history 
of the organio world, has accumulated a body of 
jliicts which should afford a sufficient foundation for 
a comprehensive law embracing and explaining them 
■II, and giving a direction to new researches. It is 
about ten years since the iden of such a law sug- 
gested itself to the writer of this essay, and he has 
since taken every opportunity of testing it by all 
the nowly-ascertained facts with which lie has become 
B 2 
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ucqua!iite(), or has been alilc to observe liijnself. | 
Tbcso have all served to convince him of the correct- 1 
ness of his hypothesis. Fully to enter into such a i 
enbject would occupy much space, and it is only in J 
consequence of somo views having been lately pro*! 
mulgated, he believes, in a wrong direction, that hel 
now ventures to present his ideas to the public, witl 
only such obvious illustrations of the nrgumenta a 
results as occur to him in a place far removed fri 
all means of reference and exact information. 

A Law deduced from well-hioicn Geographical and 'l 

Geological I-actf!. 

The following propositions in Organic Geography 

and Geology give the main facta on which the 

hypothesis is founded. 

Geography. 

1. Large groups, euch as classes and orders, are 
generally spread over the whole earth, while Braaller 
ones, such as families and genera, arc frequently 
confined to one portion, often to a very limited dis- 
trict. 

2. In widely distributed families the genera are 
often limited in range ; in widely distributed genera, 
well marked groups of species are peculiar to each 
geographical district. 

3. When a group is confined to one district, and 
is rich in species, it is almost invariably the case 
that the most closely allied species are found in the 
same locality or in closely adjoining localities, and 
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that therefore the natural seqiience of the spocica by 
affinity is also geograj>hicaI. 

4. In countries of a eiinilar climiite, but separated 
by a wide sea or lofty oiountains, t!ie fumiJiea, genera 
imd species of the one are often represented by 
closely allied families, genera and species peculiar to 
the other- 
Geology. 

5. The distribution of the organic world in time is 
very similar to its present distribution in space. 

6. Most of the larger and some small groups ex- 
tend through several geological periods. 

7. In each perio<l, however, there are peculiar 
groups, found nowhere else, and extending through 
one or several formations. 

8. Species of one genus, or genera of one family 
occurring in the same geological time arc more closely 
allied than those separated in time. 

9. As generally in geography no si>ecie3 or genus 
occurs in two very dietant localities without being 
also found in intermediate places, so in geology the 
life of a species or genus has not been interrupted. 
In other words, no j^oup or species has come into 
eiistcnce twice. 

10. The following law may bo deduct from these 
facte : — Every gpecies has come into exislfnce coincident 
both in space and lime with a pre-existing closelt/ allied 
apecicf. 

Tliis law agrees with, explains and illustrates all 
the facts connected with the following branches of 
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the subject : — Ist. The system of natural affinities. 
2n(l. The distribution of animals and plants in 
space. 3rd. The same in time, including all the 
phsenomena of representative groups^ and those 
which Professor Forbes supposed to manifest polar- 
ity. 4th. The phaenomena of rudimentary organs. 
We will briefly endeavour to show its bearing upon 
each of these. 

Ilie Form of a true system of Classification determined 

hy this Law, 

If the law above enunciated be true, it follows that 
the natural scries of affinities will also represent the 
order in which the several species came into exist- 
ence, each one having had for its immediate anti- 
type a closely allied species existing at the time of 
its origin. It is evidently possible that two or three 
distinct species may have had a common antitype, 
and that each of these may again have become the 
antitypes from which other closely allied species were 
created. The effect of this would be, that so long as 
each species has had but one new species formed on 
its model, the line of affinities will be simple, and 
may be represented by placing the several species in 
direct succession in a straight line. But if two or 
moi*e species have been independently formed on the 
plan of a conmion antitype, then the series of affini- 
ties will be compound, and can only be represented 
by a forked or many branched line. Now, all at- 
tempts at a Natural classification and arrangement 
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of organic beings sliow, that both these plans have 
obtained in creation. Sometiines the series of affini- 
ties can be well represented for a space by a direct 
progression from species to species or from group to 
group, bat it is generally found impossible so to con- 
tinue. There constantly occur two or more modifica- 
tions of an organ or modifications of two distinct 
organs, leading us on to two distinct series of species, 
^¥hich at length differ so much from each otlier as 
to form distinct genera or families. These are the 
parallel series or representative groups of naturalists, 
and they often occur in different countries, or are 
found fossil in different formations. They aris said 
to have ao analogy to each other wlien they are so 
far removed from their common antitype as to differ 
in many important points of structure, wliile they 
still preserve a family resemblance. We thus see how 
difficult it is to determine in every case whether a 
given relation is an analogy or an affinity, for it ia 
evident that as we go hack along the parallel or diver- 
gent series, towards the common antitype, the analogy 
which existed between the two groups becomes an 
affinity. We ore also made aware of tlio difficulty 
of arriving at a true classification, even in a small 
and perfect group ; — in the actual state of nature it 
is almost impossible, the siiecios being so numerous 
and the mollifications of form and structure so varied, 
arising probably from the immense number of stiecies 
which have served as antitypes for the existing spe- 
cies, and thus produced a complicated branching of 
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the lines of affinity, as intricate as tlio twigs of 
gnarled oak or the vascular system of the human 
body. Again, if we consider that wo have only frag- 
ments of this vast Bystem, the stem and main branches 
being represented by extinct species of which we have 
no knowledge, while a vast mass of limbs and boughs 
and minute twigs and scattered leaves is what we 
have to place in order, and determine the true posi- 
tion each originally occupied with regard to the others, 
the whole difficulty of the true Natural System of 
classification becomes apparent to us. 

We shall thus find ourselves obliged to reject 
alt those systems of classification which arrange 
species or groups in circles, as well as tlioso 
which fix a definite number for the divisions of 
each gronp. The latter class have been very gener- 
ally rejected by naturalists, as contrary to nature, 
notwitlistanding the ability with which they have 
been advocated ; but the circular system of affini- 
ties seems to have obtained a deeper hold, many 
eminent naturalists having to some c.itcnt adopi 
it. We have, however, never been able to find 
case in which the circle has been closed by 
direct and close affinity. In most cases a palpable 
analogy has been substituted, in others the affini^ 
is very obscure or altogether doubtful. Tlie com- 
plicated branching of the lines of affinities in 
extensive groups must also affiird great facilities 
for giving a show of probability to any such 
purely artificial arrangements. Their deadi-blovr 



my ^^ 

>te4^ 



THE mrsODUCTION OF NEW SPECIES. 9 

wap given by the admirnble paper of the lamented 
Mr. Stvickland, publislied io the "Annals of Na- 
tural History," in which he so clearly sliowed the 
tnifl synthetical method of discovering the Natural 



Geographical Distribution of Organisms. 

If we now consider the geographical distribu- 
tion of animals and plants upon the earth, we 
shall find all the facts beautifully in accordance 
with, and readily explained by, the present hypo- 
theais, A country having species, genera, and 
whole families peculiar to it, will be the neces- 
sary result of its having been isolated for a long 
period, snfficient for many series of species to 
have been created on tho type of pre-existing 
ones, wliich, as well as many of the earlier- 
formed species, have become extinct, and thus 
made the groups appear isolated. If in any case 
the antitype had an extensive range, two or more 
gronps of species might have been formed, ench 
varying from it in a different manner, and thus 
producing several representative or analogous groups. 
The Sylviadsa of Europe and tho Sylvicolidae of 
North America, tlie Helicoiiidie of South America 
and the Euplceas of tho East, the group of Tro- 
gons inhabiting Asia, and that peculiar to South 
America, are examples that may bo accounted for 
in this manner. 

Sach phainomcna as are exhibited by the Gala- 
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pagos Islanda, which contain little groups of pl« 
nod animala pouuliar to themselves, but most nearly 
allied to those of South America, have not hither- 
to received any, even a conjectural cxptanittion. 
The Galapagos are a volcanic group of high anti- 
quity, and havo probably never been more closely 
connected with the continent than they are at 
present. They must have been first peqjled, like 
other newly-formed ialandB, by tho action of winda 
and currents, and at a period sulficiontly remote 
to liavo had the original species die out, and tho 
modified prototypes only remain. In tho same way 
we can account for ttio separata islands having each 
their peculiar species, either on the supposition that 
tho sumo original emigration peopled tho whole of 
tho islands with the same species from which di6fer- 
cntly modified prototj-pes were created, or that tho 
islands were successively peopled from each other, 
bnt that new ^species liave boon created in each on 
the plan of the pro-existing ones. St. Helena is a 
similar c*ise of a very ancient island having obtained 
an entirely peculiar, though limited, flora. On the 
other hand, no example is known of an island which 
can he proved geologically to bo of very recent 
origin (late in the Tertiary, for instance), and yet 
possesses generic or family groups, or even many 
Bpecics i>cculiar to itself. 

When a range of mountains has attained a great 
elevation, and has so remained during a long geolo- 
gical period, tho species of tho two sides at and 
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near tlieir bases will be often very different, repre- 
sentative species of some genera oecnrriag, and even 
whole genera being peeuliar to ouo side only, as is 
remarkably seen in tbe case of the Andea and Rocky 
Slountains. A similar phasnomcnon occurs when an 
island has been separated from a continent at a very 
early period. The shallow sea between thc' Peninsula 
of Malacca, Java, Sumatra and Borneo was probably 
a continent or largo island at an early epoch, and 
may have become submerged as the volcanic ranges 
of Java and Sumatra were elovatctl. The organic 
results wo see in the very considerable number of 
species of animals common to some or all of these 
countries, while at the same time a number of closely 
allied representative s|iecies exist peculiar to each, 
showing tliat a considerable period lias elapsed since 
their separation. The facta of geographical distribn- 
tion and of geology may thus mutually explain each 
other in doubtfid cases, should the principles here 
Advocated bo clearly eatablishod. 

In alt those cases in which an island has been 
separated from a continent, or raised by volcanic or 
coralline action from the sea, or in which a moun- 
tain-chain has been elevated in a recent geological 
epoch, tlie phenomena of peculiar groups or even 
of single representative species will not exist. Our 
own island is an example of this, its separation from 
tho continent being geoIogicaUy very recent, and wo 
have consequently scarcely a species which is peon- 
liar to it; while the Alpine range, one of the most 
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recent raountaiu elevations, separates faunas and floi 
wliicli scarcely differ more than may be due to climate 
and latitude alone. 

Tiie series of facta ulluJod to in Proposition (3), 
of closely allied species in rich groups being found 
geographically near each other, is most striking and 
important. Mr. Lovell Reeve has well exemplified it 
in his able and interesting paper on the Distribution 
of the Bnlimi. It is also seen in the Humming- 
birds and Toucans, little groups of two or three 
closely allied species being often found in the samo 
or closely adjoining districts, as wo have had the 
good fortune of personally verifying. Fishes give 
evidence of a. similar kind : each great river has 
its peculiar genera, and in more extensive genera 
itB groups of closely allied species. But it is llio 
same throughout Nature ; every class and order of 
animals will contribute similar facts. Hitherto no 
attempt has been made to explain these singular 
pbwnomena, or to show liow they have arisen. Why 
are the genera of Palms and of Orchids in almost 
every case confined to one hemisphere ? Why arc 
the closely allied species of brown-backed Trogons all 
found in the East, and the green-backed in the 
West? Wliy are the Macaws and the Cockatoos 
similarly rostrietod ? Insects furnish a countless 
number of analogous examples ; — the Goliathi of 
Africa, tho Ornithopterie of the Indian Islands, tho 
Helicouida^ of South America, the Dauaidie of the 
East, and in all, tho most closely allied species found 
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in gcograpliicul proximity. The question forces itself 
upon every tLinking mind, — why aro those thing» 
so ? They could not be as they are had no law 
regulated their creation and dispersion. Tlie law 
here enunciated not merely explains, but necessitates 
the facta we see to exist, wbilo the vast and long- 
continued geological changes of the earth readily 
account for tlio exceptions and apparent discrepan- 
cies that bere and tlicre occur. Tho writer's object 
in putting forward bis views in the present imper- 
fect manner is to submit thera to the test of other 
minds, and to be made aware of all the facta 
BUp^ioscd to be inconsistent with thorn. Aa his 
hypothesis is one which claims acceptance solely 
fts explaining and connecting facts which exist in 
nature, he expects facts alone to be brought to dis- 
prove it, not (I priori arguments against its pro- 
bability. 

Geological Distrihulion of the Forms of Life. 

The plirenomena of geological distribution arc ex- 
actly analogous to those of geography. Closely allied 
Bpccies are found associated in tho same be<ls, and 
tho change from species to species appears to have 
been as gradual in time as in space. Geology, how- 
ever, furnishes us with positive proof of the extinc- 
tion and production of species, though it does not 
inform us how either has taken place. The extinction 
of species, however, offers but little difficulty, and 
the modui operandi has been well illustrated by Sir 



14 D.V THE LAW WHICH HAS BEGULATED 

0. Lyell in liis admirable " Priuciples." Geolowioa 
clinnges, however gradual, must nccosionally have 
modified external conditions to aucfi an extent as 
to have rendered the existence of certain species 
impossible. The extinction would in moat cases bo 
effected by a gradual dying-ont, but in some in- 
Btancos there mi^ht have been a sudden destmetion 
of a species of limited range. To discover how Uie 
extinct species have from time to time been replaced 
by new ones down to the very latest geological period, 
is the most difEcuIt, and at the same time the most 
interesting problem in the natural history of the 
earth. The present inquiry, which seeks to elimi- 
nate from known facts a law whieh baa determined, 
to a certain degree, what species could and did ap- 
pear at a given epoch, may, it is hoped, be consi- 
dered as one step in the right direction towards a 
complete solution of it, 

High Organization of very ancient Animals consistent 
with this Law. 
Moch discusaion baa of late years taken place on 
the question, whether the succession of lifo upon the 
globo baa been from a lower to a higher degree of 
organization. Tlie admitted facts seem to show that 
there baa been a general, but not a detailed pro- 
gression. Ilollnsca and Itadiata existed before Ver- 
tebrata, and the progression from Fishes to Reptiles 
and Mammalia, and also from tho lower mammals 
to tho higher, is indispntablo. On tho other band. 
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it is said that the Mollusca and Radiatn of the very 
enrliest periods were more highly organized tlian 
tho great mass of those now existing, and that the 
Tery first fishes that have been discovered are by no 
means the lowest organised of the class. Now it is 
believed Uie present hyjiolhesis will harmonize with 
•U these facts, and in a great measure ser\'e to 
. explain tlicm ; for though it may appear to some 
readers essentiaUy a theory of progression, it Is in 
reality only one of gradual eliange. It is, however, 
by DO means difficult to show that a real progression 
in tiio scale of organization is perfectly consistent 
with all die appearances, and oven witli apparent 
retrogression, should such occur, 

ItetDming to the analogy of a branching tree, as 
I the best mode of representing the natural arrange- 
ment of species and their succossive creation, lot us 
e that at an early geological epoch any group 
(say a class of the Mollusca) has attained to a great 
richness of species and a. high organization. Now 
let this great branch of allied species, by geologi- 
mutations, be completely or partially destroyed. 
Subsequently a new branch springs from the same 
trunk, that is to say, new species are successively 
created, having for their antitypes tho same lower 
I organized species which had scrvetl as tlio antitypes 
I for tho former group, but wliich have survived tho 
modified conditions which destroyed it. This new 
I group being subject to those altered conditions, has 
[ modifications of structoro and organization given 
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to it, and becomes the representative group of the 
former one in another geological formation. It may, 
however, happen, tliat tliougli later in time, the 
Heries of species maj uever attain to so high a 
degree of organization as those preceding it, but 
in its turn become extinct, and give place to yet 
another modification from the same root, which may 
be of higher or lower organization, more or leaa 
numerous in species, and more or less varied in form 
and structure than either of those which preceded it. 
Again, each of these groups may not have become 
totally extinct, but may have left a few species, the 
moflificd prototypes of which have existed in each 
succeeding period, a faint memorial of their former 
grandeur and luxuriance. Thus every case of ap- 
parent retrogression may be in reality a progress, 
though an interrupted one : when some monarch of 
the forest loses a limb, it may be replaced by a 
feeble and sickly substitute. The foregoing remarks 
appear to apply to the case of the Mollnsca, which, 
at a very early period, had reached a high organi- 
zation and a great development of forms and species 
in the testaceous Cephalopoda. In each succeeding 
ago modified species and genera replaced the former 
ones which had become extinct, and as we approach 
tlie present Ecra, but few and small reprcBentatives of 
tlie group remain, while the Qastcropods and Bi- 
valves have acquired an immense preponderance. In 
the long series of changes the earth has undergone, 
the process of peopling it with organic beings has 
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been continually going on, and whenever any of the 
higher groups have become nearly or quite extinct, 
the lower forms whicli liavo better resisted the modi- 
fied physical conditions have served as the antitypes 
on which to found the new races. la this manner 
alone, it is believed, ean the representative groups 
nt successive periotls, and the risings and fallings in 
the scale of organ iatntion, ho in every case explained. 

Olijectwns to Forbes" TheoTy of Polarity. 
Tlie hypothesis of polarity, recently pnt forward by 
Professor Edward Forhea to account for the abun- 
dance of generic forms at a very early period and at 
present, while in the intermediate epochs there is 
a gradual diminution and impoverishment, till the 
minimum occurred at the confines of the Paleozoic 
and Secondary epochs, appears to us quite unne- 
cessary, as the facts may bo readily accounted for 
on tlie principles already laid down. Between the 
Polaiozoic and Neozoic periods of Professor Forbes, 
tliero is scarcely a species in common, and the 
greater part of the genera and families also dis- 
appear to be replaced by new ones. It is almost 
universally admitted that such a eliange in the 
organic worhl must have occupied a vast period of 
time. Of this interval we have no record ; pro- 
bably because the whole area of the early formations 
now exposed to our researches was elevated at the 
end of the Palicozoic period, and remaine<l so through 
the interval required for the organic changes whicli 
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resulted in tlie fauna and ilora of ttio Secondary 
period. The recorda of tliia interval are buried 
beneath the ocean which covers three-fourths of the 
globe. Now it appears liiglJy probable that a long 
j)eriod of qnieacence or stability in the physical con- 
ditions of a district would be most fuvourable to the 
existence of organic life in the greatest abundance, 
both as regards individuals and also as to variety of 
species and generic group, just as we now find that 
the places best ada])ted to the rapid growth and in- 
crease of individuals also contain the greatest pro- 
fusion of species and tlio greatest variety of forms, 
— the tropica in comparison witli the temperate and 
arctic regions. On the otiier hand, it seems no 
leas probablo that a change in the physical conditions 
of a district, even email in amount if rapid, or 
even gradual if to a great amount, would be highly 
unfavourable to the existence of individuals, might 
cause the extinction of many species, and would pro- 
bably be equally unfavourable to the creation of new 
ones. In this too we may find an analogy with the 
present state of our earth, for it has been ahown to 
he the violent extremes and rapid changes of phy- 
sical conditions, rather than the actual mean state 
in the temperate and frigid zones, >vluch renders 
them less prolific than the tropical regions, as exem- 
plified by the great distance beyond the tropics 
to which tropical forms penetrate when the climate 
ia equable, and also by the richness in sj>ecie3 and 
forms of tropical mountain regions which principally 
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difffer from tlie temperate zono in the uniformity of 
tlieir climate. However this may be, it seema a 
fair assumption that during u period of geological 
repose the now speciea which we know to have been 
created would have appeared, that the creations 
would then exceed in number the extinctions, and 
therefore the number of species would increase. 
In a period of geological activity, on tlie other hand, 
it seems probable that the extinctions might exceed 
the creations, and the number of species consequently 
diminish. Tliat such effects did take place in con- 
nexion vfith the cau90s to which we have imputed 
thom, 18 shown in the caso of the Coal formation, 
tlie faults and contortions of which show a period of 
great activity and violent convulsions, and it is in 
the formation immediately succeeding this that the 
poverty of forms of life is most apparent. We 
have then only to suppose a long period of somewhat 
similar action during the vast unknown interval at 
the termination of the Palrcozoic period, and tlien 
a decreasing violence or rapidity through the Second- 
ary period, to allow for the gradual repopulalion of 
tlie earth with varied forms, and tlie whole of the 
facts arc explained,* We tlius have a cine to the 
tDcrease of the forms of life during certain periods, 
and their decrease during others, without recourse 

* ProfeflSOT Ramaay baa since ehown that a glacial epoch 
probably occnrred at tbe time of the Pcriniaa formation, 
whidi will more suUafictorilj acoouat for the comparative 
porerty of species. 
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to nny causes but those wo know to have existe<1, 
and to effects fairly deduclble j'roni them. Tlio pre- 
cise manner in which the geological changes of tlie 
early formations were effected is so extremely 
obscure, that when wo can explain important facts 
fay a retardation at one time and an acceleration at 
another of a process which we know from its nature 
and from observation to have been unequal, — a cause 
80 simple may surely be preferred to one so obsonre 
and hj-potJietical as polarity. 

I would also venture lo suggest some reasons 
against the very nature of tlio theory of Professor 
Forbes. Our knowledge of the organic world 
during any geological epoch is necessarily very im- 
perfect. Looking at the vast numbers of species 
and groups that liavo been discovered by geologists, 
this may be doubted ; but we should compare tlieir 
numbers not merely with those that now exist upon 
the earth, but wiih a far larger amount. Wo have 
no reason for believing that the number of species 
on ilio earth at any former period was much loss 
than at present; at all events the aiuntio portion, 
with which geologists have most acquaintance, was 
probably often as great or greater. Now we know 
that there have been many complete changes of 
species; new sets of organisms have many times been 
introduced in place of old ones which have become 
extinct, so that the total amount which have existed 
on the earth from the earliest geological period must 
liave borne about the eame proportion to those nov 
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living, as the whole human race who have lived and 
died upon the earth, to tlio population at the present 
time. Again, at eoeh epoch, the whole earth was 
no doubt, as now, more or less the theatre of Hie, 
and as the successive generations of each species 
died, their exuviae and preservable parts would be 
deposited over every portion of the then existing 
seas and oceans, which we have reason for supposing 
to have been more, rather than less, extensive than 
at present. In order then to understand our possible 
knowletlge of the early world and its inhabitants, 
we must compare, not the area of the whole field of 
our geological researches with the earth's surface, 
bet the area of the examined portion of each forma- 
tion separately with the whole earth. For example, 
during the Silurian period all the earth was Silurian, 
and animals were living and dying, and depositing 
their remains more or less over the whole area of the 
globe, and they were probably (the species at least) 
nearly as varied in different latitudes and longitudes 
as at present. What proportion do the Silurian dis- 
tricts bear to the whole surface of the globe, land and 
8ca (for far more extensive Silurian districts probably 
exist beneath the ocean than above it), and what 
portion of the known Silurian districts has been 
actually examined for fossils ? AV^ouIJ the area of 
rock actually laid ojwn to tho eye be the thonsaudth 
or the ten-thousandth part of the earth's surface? 
Ask the same question with regard to tho Oolite or 
Uie Clialk, or even to particular beds of these when 
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tliey diSbr considerably in their fossils, and you 
then get gome notion of Low small a portioD of the 
whole we ki 

But yet moro important is the probability, nay 
almost the certainty, that whole formations contain- 
ing the records of vast geological periods aro entirely 
bnricd beneath the ocean, and for ever beyond our 
reach. Most of the gaps in the geological series 
may tlms be filled np, and vast numbers of un- 
known and unimaginable animals, wliich might help 
to elucidate the affinities of the numerous isolated 
groups which are a perpetual puzzle to the zoologist, 
may there bo buried, till future revolutions may 
raise them in their turn above the waters, to afford 
materials for the study of whatever race of intelli- 
gent beings may then have succeeded us. These con- 
uderations must lead us to the conclusion, that our 
knowledge of the whole series of the former inhabi- 
tants of the earth is necessarily most imperfect and 
fragmentary, — as much so as our knowledge of the 
present organic world would be, were wo forced to 
make our collections and observations only In spots 
eqnaliy limited in area and in number with those 
actually laid open for the collection of fossils. Kow, 
tlio hypothesis of Professor Forbes is essentially one 
lliafc assumes to a great extent the completeness of 
our knowledge of the whole series of organic beings 
which have existed on the earth. Tliis apiwars to 
be K fatal objection to it, independently of all other 
eoQSiderations. It may bo said that tho same ob- 
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jections exist against every theory on snch a subject, 
but this is not necesBarily the case^ The hypothesis 
ptit forward in this paper depends in no degree 
upon the cotnpletenttss of our knowledge of the 
former condition of the organic world, bnt takes 
what facts we have as fragments of a vast whole, 
and deduces from them something of the nature and 
proportions of that whole which we can never know 
in detiul. It is founded npon isolated gronps of 
facts, recognizes their isolation, and endeavours to 
deduce fii)m them the nature of the intervening 
portions. 

liudanentary Or^mii 
Another important series of facts, quite in accord- 
ance with, and even necessary deductions from, the 
law now developed, are those of mdimentary organs. 
That these really do exist, and in most cases 
have no special function in the animal (pconomy, 
is admitte<l by the first anthorlties in comparative 
anatomy. The minute limba hidden beneath the skin 
in many of the snake-like h'zards, the anal hooks 
of the boa conatrictor, the complete serJea of jointed 
finger- bones in the paddle of the Manattta and 
whale, are a few of the most familiar instances. In 
botany a similar class of ^ts lias been long re- 
cognised. Abortive stamens, mdimentary floral en- 
velopes and undeveloped carpels, are of the most 
frequent occurrence. To every thoughtful naturalist 
question must arise. What are these for ? What 
they to do with the great laws of creatitm? 
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Do they not teach ns something of the syste 
Nature? If each species has been created inde- 
pendently, and without any necessary relations with 
pre-existing species, what do these rndiments, these 
apparent imperfections mean ? There must be a 
cause for them ; they must be the necessary results 
of some great natural law. Now, if, as it has been 
endeavoured to be shown, tlie great law which has 
regulated the peopling of the earth with animal and 
vegetable life is, that every change shall be gradual ; 
that no new creature shall be formed widely differing 
from anything before existing; that in tliis, as in 
everything else in Nature, there shall he gradation 
and harmony, — then these rudimentary organs are 
necessary, and are an essential part of the system of 
Nature. Ere the higher Vertebrata were formed, for 
instance, many eteps were required, and many organs 
had to undergo modifications Jirom the mdimental 
condition in which only they had as yet existed. 
We Btill see remaining an antitypal sketch of a wing 
adapted for flight in the scaly flapper of the penguin, 
and limbs first concealed beneath the skin, and then 
weakly protruding from it, were the necessary gra- 
dations before others should bo formed fully adapted 
for locomotion.* Many more of these modificn- 
lions should we behold, and more complete series 



• The theory of Natural Selection has now taught us that 
these are not the at«p3 by which limbs have been formed \ and 
that most rudimentary organa have been produced by abortion, 
owing to diaeaie, as eiploiaed by Mr. Darwin. 
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of them, had we a ^-iow of all the form3 which have 
ceased to live. The great gaps that exist between 
fishes, reptiles, birds, and mammals would then, no 
doubt, be Boftene<l down by intermediate groups, and 
the whole organic world would be seen to bo an 
unbroken and harmonious system 

Conclusion. 
It has now been shown, though most briefly and 
imperfectly, how the law that "Every rpecUs has come 
into existence coincident both in time and space tmth a 
pre'exittiiig cloaeti/ allied specials" connects together 
and renders intelligible a vast number of independent 
and hitlierto unexplained facts. The natural ayatem 
of arrangement of organic beings, their geographical 
distribution, their geological scqueuco, the phieuomena 
of representative and substituted groups in all their 
modifications, and the most siugidar peculiarities of 
anatomical structure, are all explained and illus- 
trated by it, in perfect accordance with the vast 
mass of facte which the researches of modern na- 
turalista have brought together, and, it is believed, 
not materially opposed to any of them. It also 
claims a superiority over previous hypotheses, on 
the ground that it not merely explains, but necessi- 
tates what exists. Granted the law, and many of 
the moat important facts in Katiire could not have 
been otherwise, but are almost as necessary deduc- 
tions from it, as are the elliptic orbits of the phincts 
from the law of gravitation. 
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11. 

ON THE TENDENCY OF VARIETIES TO 
DEPART INDEFINITELY FROM THE 
ORIGINAL TYPE.* 



Imtdbility of Varieties supposed to prove tJie permanent 

distinctness of Species. 

One of the strongest argnmonts which have been ad- 
duced to prove the original and permanent distinct- 
ness of species is, that varieties produced in a state of 
domesticity are more or less unstable, and often have 
a tendency, if left to themselves, to return to the 
normal form of the parent species; and this insta- 
bility is considered to be a distinctive peculiarity of 
all varieties, even of those occurring among wild 
animals in a state of nature, and to constitute a pro- 
vision for preserving unchanged the originally created 
distinct species. 

In the absence or scarcity of facts and observa- 
tions as to varieties occurring among wild animals, 
this argument has had great weight with natural- 
ists, and has led to a very general and somewhat 

• Written at Temate, February, 1858; and publislied in 
tlie Journal of tlie Proceedings of the LinTiman Society for 
August, 1858. 
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prejndiced belief in tlio stability of species. Equally 
general, however, is the belief in what are called 
" permanent or tnio vnrietiea," — races of animals 
which continually propagate their like, but which 
differ so slightly (although constantly) from some 
other race, that the one ia considered to bo a variety 
of the other. Which is tho vaneti/ and which the 
original species, there ia generally no means of de- 
termining, except in those rare cases in wliich the 
one race has been known to produce an offspring 
unlike itself and resembling tho other. This, how- 
ever, would seem quite incompatible with the " per- 
manent in^Tiri ability of species," bnt the difficulty is 
overcome by assuming that Buch varieties have strict 
limits, and can never again vary further from the 
original type, altliough they may return to it, which, 
&om tho analogy of the domesticated animals, is 
considered to be highly probable, if not certainly 
proved. 

It will be observed that this argument rests en- 
tirely on tho assumption, that vm-ieliea occurring in 
a state of nature are in all respects analogous to or 
even identical with tlioso of domestic animals, and 
are governed by the same laws as regards their per- 
manence or further variation. But it is tlio object 
^L of the present paper to show that this assumption is 
^H altogether false, that there is a general principle in 
^1 nature which will cause many varieties to survive 
^m tho parent species, and to give rise to successive 
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original type, ami which also produces, in domcsti- 
eatecl nnimjils, the tendency of varieties to return to 
the parent form. 

The .Struggle for Existence. 
The life of wild animala is a struggle for exist* 
enco. The full exertion of nil their faculties and 
all their energies is required to preserve tlieir 
exifitcnce and provide for that of their infant 
spring. The possibility of procuring food during tho 
least favourable seasons, and of escaping the attacks 
of their most dangoroas enemies, are the priraarj' 
conditions which determine the existence both of 
individuals and of entire species. These conditions 
will also determine the population of a species; and by 
a careful consideration of all tho circumstances we 
may be enabled to comprehend, and in some degree 
to explain, what at first sight appears so inex- 
plicable — tlie excessive abundance of some species, 
while others closely allied to them are very rare. 

The Law of Population of Spectet, 
The general proportion that must obtain between 
certain groups of animals is readily seen. Largo 
animals cannot bo so abundant as small ones ; the 
carnivora must ho less numerous than the herbivora ; 
eagles and lions can never bo so ]>lentiful as pigeons 
and antelopes; and tho wild assus of the Tartarian 
deserts cannot equal in numbers tho horses of the 
more luxuriant prairies and pampas of America. The 



^1 

: I 




r rsoM Tax orkeul ttk. 



S9 



r or leaa fiKsnditT of aa mimnal ia oAod oon- 
1 to Im ooe of tbo dnef cmnes «f its abon- 
bnt a eoasideratioa of tlia &cts 
win dMnr xa that it raallj has little or Dothtn^ to 
do with the matter. Ertn the least prolific of 
ammals wonld increase rapiJlj if oacliected, wbcveas 
it is eridoit that the animal population of the globe 
most be statjonarr, or perhaps, throagb the infloenm 
of man, decreasing. Flnotnations there naj be; bat 
pOTBianent increase, except in restricted localities, is 
almost impoeuble. For example, our own observa- 
tion most convince t» that birds do not go on 
increasing every year in a geometrical mtio, as they 
wonld do, wero there not Bomo pon-erfid check to 
their natural increase. Very few birds produce loss 
than two young ones cacli year, while mitny ha^■o 
six, eight, or ten ; four will cerUinly be below tlie 
average ; and il' wo suppose tliat each pair produce 
young only four times in their life, that wilt also be 
below the average, supposing tliera not to die either 
by violence or want of food. Yet at this rate how 
tremendous would be the increase in a few years 
from a single pair! A simple calculation will show 
that in fideen years each pair of birds would have 
increased to nearly ten millions ! " whereas we have 
no reason to believe that the number of the birds of 
any country increases at all in Bfleen or in one 
hundred and fifty years. With such powers of in- 

• This is under estimated. The number would really 
amount to more than two thouaond millioiial 
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crease the population must Iiavo reached its limits, 
and have become atationar}', in a very few years 
after the origia of each species. It is evident, there- 
fore, that each year an immense nnmber of birds 
must perish — as many in fiict as are born ; and as 
on the lowest calculation the progeny are each year 
twice as numerous as their parents, it follows thi 
whatever bu the average number of individuals exif 
ing in any given country, twice i/tat number mutt 
perish annual t^, — a striking result, but one which 
seems at least highly probable, and is perhaps under 
ratber than over the truth. It would therefore ap- 
pear that, as tar as the continuance of tlie species 
and the keeping up the average number of indi- 
viduals arc concerned, large broods are superfluous. 
On the overage all above one become food for hawks 
and kites, wild cats or weasels, or perish of cold 
and hunger as winter comes on, Tliis is strikingly 
proved by the case of particular species; for we 
find tliat their abundance in individuals hears no 
relation wliatever to their fertility in producing off- 
spring. 

Perhaps the most remarkable instance of an im- 
mense bird population is that of the passengei* 
pigeon of the United States, wliich lays only one, 
or at most two eggs, and is said to rear gener- 
ally but one young one. Why is this bird so 
extraordinarily abundant, while others producing two 
or throe times as many young are much less plen- 
tiful ? The explanation is not difficult. Tho food 
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most congenial to this epecies, and on wliich it 
tlirives best, is abmidantly distributed over a very 
extensive region, offering sucti differences of soil 
and climate, that in one part or anoUtcr of tbo 
area the sopply never fails. The bird is capable of 
a very rapid and long -con tinned Qight, bo that it 
can pass without fatigue over tho whole of the dis- 
trict it inhabits, and as soon as the supply of food 
begins to fail in one place is able to discover 
a fresh feeding-ground. This example strikingly 
shows us tliat the procuring a constant supply of 
wholesome food is almost the sole condition re- 
qniaite for cneuring tho rapid increaEO of a given 
species, since neither tho limited fecundity, nor tho 
unrestrained attacks of birds of prey and of man 
are here sufficient to check it In no other birds 
are those peculiar circumstances so strikingly com- 
bined. Eitlier their food is more liablo to failure, 
or tliey have not sufficient power of wing to search 
for it over an extensive area, or during some 
season of the year it becomes very scarce, and less 
wholesome substitutes have to bo found ; and thos, 
though more fertile in offopring, they can never in- 
LTcase beyond the supply of food in the least 

I favourable seasons. 
Many birds can only exist by migrating, when 
their food becomes scarce, to regions possessing a 
milder, or at least a different cUmate, thongh, as 
those migrating birds are seldom excessively abun- 
dant, it is evident that tlie countries they visit ore 
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still deficient in a constant and abundant supply of 
wholesomo food. Those whose organization docs not 
permit them to migrate when their food becomes 
periodically scarce, can never attain a largo popa-. 
la lion. This is probably the reasons why wood- 
peckers are scarce with us, wliilo in the tropics thi 
are among tlie most abundant of solitary birdi 
Thus the house aparrrow is more abundant than tl 
redbreast, because its food is more constant and 
plentiful, — seeds of grasses being preserved during 
the winter, and our farm-yards and stubble-fields 
famishing an almost inexhaustible supply. Why, as 
a general rule, are aquatic, and especially sea birds, 
very numerous in indii-iduals ? Not because tliey 
are more prolific than others, generally the coni 
trary ; but because their food never fails, the 
sliores and river-bauks daily swarming with a fr 
supply of small moilusca and Crustacea. E.xacllj 
the same laws will apply to mammals. Wild cal 
are prolific and have few enemies ; why then are 
they never as abundant as rabbits ? The only in- 
telligible answer is, that their supply of food is 
more precarious. It apjiears evident, therefore, that 
so long as a country remains physically nnchanged, 
the numbers of its animal population cannot ma- 
terially increase. If one species does so, some others 
requiring tlie same kind of i'ood must diminish in 
proportion. The numbers that die annually must bo 
immense ; and as the individual existence of each 
animal depends upon it^lf, those tliat die must 
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the weakest — tho very young, the aged, and tbo 
diseased — whiJe those that prolong their existence 
can only be tho most perfect in health and vigour — 
those who are best able to obtain food regularly, and 
aroid their numerous enemies. It is, as we com- 
menced by remarking, "a struggle for existence," in 
which the weakest and least perfectly organized 
must always succumb. 

The Abundance or Rarity of a Species dependent upon 
ilg more or Um perfect Adaptation to tlie Con- 
ditions of Existence. 
It seems evident that what takes place among tho 
individuals of a species must also occur among the 
several allied species of a group, — viz., that those 
which are best adapted to obtain a regular supply 
of food, and to defend themselves against tho attacks 
of their enemies and tbo vicissitudes of the seasons, 
most necessarily obtain and preserve a superiority 
in population ; while those species which from some 
defect of power or organization are the least capa- 
ble of counter.icting the vicissitudes of food-supply, 
&c., must diminish in numbers, and, in extreme 
cases, become altogether extinct Between these cx- 
tremes tho species will present various degrees of 
capacity for ensuring the means of preserving life ; 
■ tnd it is thus we account for tho abundance or rarity 
of species. Our ignorance will generally prevent us 
from accurately tracing tho effects to their causes ; 
but could wo become perfectly acquainted with the 
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organizatioii and liubits of tho various species 
mals, and could we measure tho capacity of each for 
performing the different acta necessary to its safety 
and existence under all tho varying circumstances by 
which it ia surrounded, wo might be able even to 
calculate tho proportionate abundance of individu! 
which is the necessary result. 

If now we have succeeded in establishing 
two points — lat, that tlie animal population of 
eountty is generally ttationary, hebig kept down by a 
periodical dr/icimcy of food, and other checks; and, 
2nd, that (he comparative abundance or scarcity of the 
individuals of tlie several species is entirely due to their 
organization and resulting luibits, tvliich, retidering it 
more dijkidt to procure a regular supply of food and 
to promU for their personal safely in some cases than 
in others, can only he balanced by a difference in the 
population which have to exist in a yiren area — ^wo 
■hall be in a condition to proceed to tho consider- 
atioD of varieties, to which the preceding remarks 
have a direct and very important application. 

Useful Variations kUI (end (o lucreaee; iiselcss or hurt- 
ful Variations to Diminish. 

Most or perhaps all the variations from the 
typical form of a species must have some deBnito 
effect, however sliglit, on tho habits or capacities of 
the individuals. Even a change of colour might, by 
rendering them more or Jess distinguishable, affect 
their safety; a greater or less development of hair 
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might modify their Iinbits. More important changes, 
such as an increase in the power or dimensiona of 
the limbs or any of the external organs, would 
more or Icsa affect their mode of procuring food 
or the range of country which they could inhabit. 
It is also evident that most changes would affect, 
either favourably or adversely, the powers of pro- 
longing existence. An antelope with shorter or 
weaker legs must necessarily Buffer more from the 
attacks of the feline camivora ; the passenger pigeon 
with less powerful wings wonld sooner or later be 
affected in its powers of procuring a legnlar supply 
of food ; and in both cases the result must neces- 
B&rily be a diminution of the population of the 
modified epecies. If, on the other hand, any species 
should produce a variety having slightly increased 
powers of preserving existence, that variety must 
inevitably in time acquire a superiority in numbers. 
These results must follow as surely as old age, in- 
temperance, or scarcity of food produce an increased 
mortality. In both cases there may be many 
individual exceptions; but on the average the rule 
will invariably be found to hold good. All varieties 
will therefore fall into two classes — those which 
under the same conditions would never reach the 
population of the parent species, and those which 
wonld in time obtain and keep a numerical su- 
periority. Now, let some alteration of physical 
conditions occur in the district — a long period of 
drought, a destruction of vegetation by locusts, the 
D 2 
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irruption of some new carnivorous animal seekinc; 
" pastures new " — any change in fact tcDtiiog to 
render existence more difficult to tlie species in 
question, and tasking its utmost powers to avoid 
complete ex termination ; it is evident that, of all 
the individuals composing the BpecJea, those forming 
the least numerous and moat feebly organized 
variety would suffer first, and, were the pressure 
severe, must soon become extinct. The same causes 
continuing in action, the parent species would next 
suffer, would gradually diminish in numbers, and 
with a recurrence of similar unfavourable conditions 
might also become extinct. Tlio superior variety 
would then alone remain, and on a return to 
favourable circumstances would rapidly increase in 
numbers and occupy the place of tlie extinct 8|>ecios 
and variety. 

Superior Varir^lies mil vltimately Extirpate tlie original 
Species. 

The variety would now have replaced the tpfdes, 
of whicli it would bo a more perfectly developed 
and more highly organized form. It would be in 
all respects better adapted to secure its safety, and 
to prolong its individual existence and that of the 
race. Such a variety cvulil not return to the ori- 
ginal form ; for that form is an inferior one, and 
could never compete with it for existence. Granted, 
therefore, a " tendency " to reproduce the original 
Ijpo of the species, still the variety must ever re- 
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main pre]>onderiuit in uumbers, and under adverse 
phyBical conditioos again alone survive. But tliis 
new, improved, and populous race might itsolf, in 
course of time, give rise to new varieties, exhibiting 
several diverging modifications of form, any of which, 
tending to increase the tiicilitioa for preserving ex- 
ist<!nce, must, by the same general law, in their 
turn become predominant. Here, then, we have 
progression and continued divergence deduced from the 
general laws which regulate iho existence of animals 
in a state of nature, and from the undisputed fact 
that varieties do frequently occur. It is not, how- 
ever, contended tliat this result would be invariable; 
B change of physical conditions in the district might 
at times materially modify it, rendering the race 
which had been the most capable of supporting ex- 
istence un<ler tlie former conditions now tlie least so, 
and even causing the extinction of the newer and, 
for a time, superior race, while the old or parent 
ttpecies and its first inferior varieties continued to 
flourish. Variutiona in unimportant parts might 
also occur, having no perceptible effect on tlie life- 
preserving powers ; and the varieties so furnished 
might run a conrse parallel with the parent species, 
either giving rise to furtlier variations or returning 
to the former typo- All wo argue for is, that cer- 
taiu varieties have a tendency to maintain their 
existence longer than the original species, and this 
tondency must make itself felt ; for though the doo- 
trtno of chances or averages can never bo trusted to 
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on a limited scale, yet, if applied to high numbers, 
the resnits come nearer to what theory demands, 
nod, as we approach to an infinity of examples, 
become strictly accurate. Now the scale on which 
nature worlia is so vast — the numbers of indi^Hduals 
and tlie periods of time with which sho deals ap- 
proach so near to infinity, than any cause, how- 
ever slight, and however liable to be veiled and 
counteracted by accidental circumstances, must in 
the end produce its full legitimate results. 

The Partial Reversion of Domesticated Varieties 
e-rplained. 

Let us now turn to domesticated animals, and in- 
quire how varieties produced among them are affected 
by the principles here enunciated. The essential 
difference in the condition of wild and domestic 
animals is this, — that among the former, their well- 
being and very existence depend upon the full exer- 
cise and healthy condition of all their senses and 
physical powers, whereas, among the latter, these are 
only partially exercised, and in some cases are abso- 
lutely unused. A wild animal has to search, and 
oflen to labour, for every mouthful of food — to ex- 
ercise sight, hearing, and smell in seeking it, and 
in avoiding dangers, in procuring shelter from the 
inclemency of the seasons, and in providing for the 
subsistence and safety of its offspring. There is no 
muscle of its body that is not cnlled into daily and 
hourly activity; there is no sense or faculty that is 
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not strengthened by continual eserciso. The domes- 
tic animal, on the other hand, Las food provided 
for it, is sheltered, and often confined, to guard it 
against the vicissitudes of the seasons, is carefully 
secured from the attacks of its natural enemies, and 
seldom even rears its young without human assist- 
ance. Half of its sensca aud faculties become quite 
useless, and the otlier half are but ocoaaionally 
called into feeble exercise, while even its muscular 
system is only irregularly brought into action. 

Now when a variety of such an animal occurs, 
having increased power or capacity in any organ or 
sense, such increase is totally useless, is never called 
into action, and may even exist without the animal 
ever becoming aware of it. In the wild animal, on 
the contrary, all its faculties and powers being 
brought into full action for (ho necessities of ex- 
istence, any increase becomes immediately available, 
is strengthened by exercise, and mnst even slightly 
modify the food, the habits, and the whole economy 
of the race. It creates as it wore a now animal, 
one of superior powers, and which will necessarily 
increase in numbers and outlive those which are in- 
ferior to it. 

Again, in the domesticated animal all variations 
have an equal chance of continuance ; and those 
which wonld decidedly render a wild animal nnable 
to compete with its follows and continue its existence 
are no disadvantage whatever in a state of domesti- 
city. Our quickly fattening pigs, short-legged aheep 
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pouter pigeons, and poodlo dogs could never have 
come into existence in a state of nature, because 
the very first step towards sucli inferior forms would 
have led to tlie rapid extinction of the race ; still 
leas could they now exist in competition with their 
Tvild allies. Tbe great speed but slight endurance 
of the race horse, the unwieldly strength of 
ploughman's team, would both be useless in a sta 
of nature. If turned wild on the pampas, such ani- 
mals would probably soon become extinct, or under 
favourable circumstances might each graiiually lose 
those extreme qualities which would never be calledj 
into action, and in a few generations revert to i 
common type, which must be that in which then 
various powers and faculties are so proportioned to 
each other as to be best adapted to procure food and 
secure safety, — that in which by tbe full exercise of 
every part of its organisation the animal con alom 
continue to live. Domestic varieties, when turned] 
wild, vimt return to something near the type < 
the original wild stock, or hecouie altogether exdncit^M 
We see, then, that no inferences as to the per«J^ 
manence of varieties in a slate of nature can 1 
deduced from the observations of those occurrin 
among domestic animals. The two are so much op- 
posed to each other in every circumstance of thffl: 



* That is, tlie; will vaiy, and the variationa which t«nd b 
lulapt tlieDi to the wild state, and tbereforo approiimat« theniV 
to wild animals, will b« preserved. Those individaala which A ' 
not rary sufficiently will perieli. 
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exbti^nce, that what applies to the one is almost suro 
not to apply to the other. Domestic animals are ab- 
normal^ irregular, artificial ; they are subject to varia- 
tions which never occur and never can occur in a state 
of nature : their very existence depends altogether on 
human care; so far are many of them removed from 
tliat just proportion of faculties, that true balance of 
organisation, by means of which r.lone an animal Ief\ 
to it« own reaourccs can preserve its existence and 
continue its race. 

Lamarck's Hypothesig veri/ different from that now 
advanced. 

The hj'pothesis of Lamarck — that progressive changes 
in species have been produced by the attempts of ani- 
mals to increase the development of their own or- 
gans, and thus modify their structure and habits — has 
been repeatedly and easily refuted by all wTiters on 
the subject of varieties and 8|>eciea, and it seems to 
have been considered that when this was done the 
whole question has been finally settled ; but the view 
here develo[»ed renders such hypothesis quite un- 
necessary, by showing that similar results must be 
produced by tlie action of principles constantly at 
work in nature. Tlie powerful retractile talons of 
the falcon- and the cat-tribes have not been produced 
or increased by the volition of those animals; but 
among the ditfurent varieties which occurred in the 
earlier and less highly organized forms of these 
£ronps, those alioai/s survived longest which had tlie 
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greatett fadlifies for seizing their prey- Neither 
tlie giraffo acquire ils long neck by desiring to reach 
the foliage of the more lofty shruhs, and constantly 
stretching it neck for tlie pnrpose, but because any 
varieties winch occurred among its antitypes with a 
longer neck than usual at once secured a freah rancje 
of jpaitare over tlie same grouTui as tfieir shorter-necked 
companions, and on the Jirst scarcity of food icere 
iltereby enabled to oatUce them,. Even the peculiar 
coloars of many animals, more especially of insects, so 
closely resembling the soil or leaves or bark on wliich 
they habitually reside, aro explained on the same 
principle ; for though in the course of ages varieties 
of many tints may hava occurred, yet those races 
having colours best adapted to concealment from their 
enemies would inevitahli/ suroive tlte longest We have 
also here an acting cause to account for that balance 
BO often observeti in nature, — a deficiency in one set 
of organs always being compensated by an increased 
development of somo others — powerful wings accom- 
panying weak feet, or great velocity making up for 
the absence of defensive weapons ; for it has been 
shown that all Tgrietics in which an unbalanced 
deficiency occurred could not long continue their 
existence. The action of this principle is exactly 
like that of the centrifugal governor of the steam 
engine, which checks and corrects any irregularities 
almost before thoy become evident ; and in like 
manner no onbalanced deficiency in the animal king- 
dom can ever reach any conspicuous magnitude, 
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becanso it would mate itself felt at the very first 
step, by rendering existence difficult and oxtinction 
almost snre soon to follow. An origin audi aa is 
here advocated will also ngreo with tho peculiar 
character of tho modifications of form and structure 
which obtain in organized beings — the many lines 
of divergence from a central type, tho increasing 
efficiency and power of a particnlar orgnn through 
ft BuceessioQ of allied species, and tho remarkable 
persistence of unimportant parts, such as colour, tex- 
ture of plumage and hair, form of horns or crests, 
through a series of species differing considerably 
in more essential characters. It aJso furnishes us 
with a reason for that "more specialized structure" 
which Professor Owen states to be a character istio 
of recent comparctl with extinct forms, and which 
would evidently be the result of tho progressive 
modification of any organ applied to a special pur- 
pose in the animal economy. 

Conchmon. 

We l)ciievo we have now shown that there is a 
tendency in nature to the continued progression of 
certain cl.isses of varieties further and further from 
the original type — a progression to which there ap- 
pears no reason to assign any definite limits — and 
that tho same principle which pro<luccs this rcsalt 
in It state of nature will also explain why domestic 
varieties have a tendency, when they bccomo wild, 
to revert to tho original type. This progression, 
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by minute steps, in varioos directions, but always 
cheeked and balanced by the necessary conditions, 
subject to which alone existence can be p^eser^'ed, 
may, it is believed, be followed out so as to agree 
with all the phaBnomena presented by organized be- 
ings, their extinction and succession in past ages, 
and all the extraordinary modifications of form, in- 
stinct and habits which they exhibit. 




MIMICRY, AND OTHER PROTECTIVE RE- 
SEMBLANCES AMONG ANIM^VLS. 



There is no more con\'inemg proof of the truth of 
a comprehensive theory, than its power of absorbing 
and 6ndiDg a place for new facts, and its capability 
of interpreting pliayjomena which had been prcviouBly 
looked upon as unaccountable anomalies. It is thus 
that the law of universal gravitation and the undu- 
latory theory of liglit liave become established and 
universally accepted by men of science. Fact after 
(act has been brought ibrward as being apparently 
inconsistent with them, and one after another theso 
verj- facta have been shown to be the conseijiienees 
of the laws they were at first supposed to disprove. 
A false theory will never stand this test. Advancing 
knowledge brings to light whole groups of facta 
which it cannot deal with, and its advocates steadily 
decrease in numbers, notwithstanding the ability 
and scientific skill with which it may have been 
supported. The great name of Edward Forbes did 
not prevent hia theory of " Polarity in the distribu- 
tion of Organic beings in Time " from dying a 
natnral death ; but the most striking illustration of 
the behaviour of a false theory is to be found in the 
"Circular and Quinarian System" of classification 
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propounded by MacLeay, nnd dc'vcloped by Swainsoa, 
with an amount of knowleJgo and ingenuity that 
Iiave rarely been surpassed. This theory was emi- 
nently attractive, both from its symmetry and com- 
pleteness, &nd from the interesting nature of the 
varied analogies and affinities which it brought to 
light and made use of. The series of Natural His- 
tory volumes in " Lardner's Cabinet Cyclopffidia," 
in which Mr. Swainson developed it in most de- 
partments of the animal kingdom, made it widely 
known ; and in iact for a long time these were 
the best and almost the only popular test-books for 
the rising generation of naturalista. It was favour- 
ably received too by the older school, which was 
perhaps rather an indication of its unsonndneaa. A 
considerable number of well-known naturalists either 
spoke approvingly of it, or advocated similar princi- 
ples, and for a good many years it was decidedly 
in the ascendent. With such a favourable introduc- 
tion, and witli such talented exponents, it must have 
become established if it had had any germ of truth 
in it ! yet it quite died out in a few short years, 
its Tery existence is now a matter of history ; and i 
rapid was its fall that its talented creator, Swainaa 
perhaps lived to bo the last man who believed in it. 

Such is the course of a i'alse theory. That of a 
true one is very different, as may be well seen by 
the progress of opinion on the subject of Natural 
Selection. In less than eight years "The Origin of 
Speeiea " has produced conviction in the minds of 
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a majority of the most eminent living men of science. 
New fact§, new problems, now diificulties as they 
arise are accepted, aolved or removed by thia theory ; 
and its principles are illustrated by the progress and 
conclusions of every well established branch of human 
knowledge. It is tbe object of the present essay to 
show how it has recently been applied to connect to- 
gether and explain a variety of curious facta which 
had long been considered oa inexplicable anomalies. 

Importance of t/ie Principle of Dtililif. 
Perphapa no principle has ever been announced 
so fertile in results as that which Mr. Darwin so 
earnestly impresses upon us, and ^vhich ia indeed a 
aecesBBiy deduction from the theory of Natural Se- 
lection, namely — that none of the definite facts of 
organic nature, no apodal organ, no characteristic 
form or marking, no peculiarities of instinct or of 
habit, no relations between species or between groups 
■ of species — can exist, but which must now bo or 
H once have been useful to the individuals or the races 
H which possess tliem. Tliis great principle gives us a 
^1 clue which we can follow out in the study of many 
H recondite pbrcnomcna, and leads us to seek a mean- 
^1 ing and a purpose of some dchnite character in 
^M minutiae which we should bo otherwise almost sure 
H to pass over as insignificant or unimportant. 

^M Popular T/ieorifi of Colour in Animals. 
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to tlieir conditiona of life has long been rocognisedfl 
and has been imputed either to an originally create 
specific peculiarity, or to the direct action of climataJ 
soil, or food. AVhere the former explanation has bee 
accepted, it has completely checked inquiry, since ^ 
could never get any i'urtlier than the fact of tlifl" 
adaptation. There was nothing more to be known 
about tho matter. The second explanation was soon 
found to be quite inadequate to deal with all the varied 
phases of the phicnomcna, and to be contradicted byJ 
many well-knowQ facts. For example, wild rabbits a 
always of grey or brown tints well suited for conceal^ 
ment among grass and fern. But when these rabhita 
are domesticated, without any change of climate c 
food, they vary into white or black, and tlieso varie- 
ties may be multiplied to any extent, forming white 
or black races. Exactly the same thing has occurr 
with pigeons; and in the case of rats and mi<je,j 
the white variety has not been shown to bo at j 
dependent on alteration of climate, food, or othei 
external conditions. In many cases the wings of a 
insect not only assume the exact tint of the haiisi 
or leaf it is accustomed to rest on, but the fan 
and veining of tlie leaf or the exact rugosity i 
the bark is imitated; and these detailed motlificatiotu 
cannot be reasonably impnt«d to climate or to foo 
since in many cases the species does not fco<l i 
the substance it resembles, and when it does, ti(H 
reasonable connexion can bo shown to exist betwee 
(he supposed cause and the effect produced. It i 
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reserved for ttio theory of Katural Selection to aolvo 
all these problema, and many others ivhkh wore not 
at first BuppoaeJ to be directly connected with tliem. 
To make these latter intelligible, it will bo necessary 
I to give a sketch of the whole series of pha;noniena 
which may be classed under the bead of useful or 
protective resemblauees. 

Importance of Concealment as Injluencing Colour. 
Concealment, more or less complete, is useful to 
many animals, and absolutely essential to some. Those 
which have numerous enemies from which they can- 
not escape by rapidity of motion, find safety iu con- 
cealment. Those which prey upon others must also 
be BO constituted as not to alarm them by their pre- 
sence or their approach, or they would soon die of 
liunger. Now it is remarkable in Low many cases 
naturo gives tills boon to the animal, by colouring it 
with such tints as may best servo to enable it to es- 
cape from its enemies or to entrap its prey. Desert 
animals as a rule are desert-coloured. Tito lion id 
a typical example of tins, and must bo almost in- 
visible when crouched upon the sand or among 
desert rocks and stones. Antelopes are all more or 
less sandy-coloured. Tlio camel is pre-eminently so. 
The Egyptian cat and the Pampas cat are sandy 
or carth-col oared. The Australian kangaroos are of 
the Bame tints, and tho original colour of the wild 
horse is sujiposed to have been a sandy or clay- 
colour. 
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The desert birds arc still more remarkably pro- 
tected by their assimilative hues. The stenechats, tho 
larks, the quails, the goatsuckers and the grouse, 
which abound in the North African and Asiatic 
deserts, are all tinted and mottled so as to resemble 
with wonderful accuracy the average colour and as- 
pect of the soil in tho district tlioy inhabit. The 
Eev. H. Tristram, in his accouut of the ornithology 
of North Africa in the lat volume of tho *' Ibis," 
Bays : " In the desert, where neither trees, brush- 
wood, nor e\'en undulation of the surface afford the 
Elight«st protection to its foos, a modification of colour 
which shall be assimilated to that of tho surround- 
ing country, is absolutely necessary. Hence toitfumt 
e.rcepllon the upper plumage of every bird, whether 
lark, chat, sylvain, or sand-grouse, and also tho fur 
of all tlie Untaller mamtnah, and tUo skin of all tlie 
enal-es and lij:ards, is of one uniform isabelline or 
Band colour." After tlie testimony of so ablo an 
observer it is unnecessary to adduoe farther exam- 
ples of tho protective colours of desert animals. 

Almost equally striking are the eases of arctic 
animals possessing tlie white colour that best con- 
ceals thorn upon snowfielils and icebergs. Tho polar 
bear is tho only bear that is white, and it lives 
constantly among snow and ico. The arctic fos, tho 
ermine and tho alpine haro change to white in 
winter only, because in summer white would bo 
more conspicuous than any other colour, and tliere- 
&re ft danger rather tlian a protection ; but the 
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American polar hare, inhabiting regions of almost 
perpetual snow, is white all the year roand. Other 
animals inhabiting the same Northeru regions do 
not, however, change colour. The sable is a good 
example, for throughout tho severity of a Siberian 
winter it retains its rich brown fur. But its habits 
are such that it does not need tho protection of 
colour, for it is said to be able to subsist on fruits 
and berries in winter, and to bo so active upon tho 
trees as to cateli small birds among the branches. 
Bo also the woodchuck of Canada has a dark-brown 
fur ; but then it lives in bmrows and frequents river 
tanks, cat<;hing fish and small animals that live in 
or near tho water. 

Among birds, the ptarmigan is a fine example of 
protective colouring. Its summer plumage so exactly 
harmonizes with tho liebcn-colourcd stones among 
which it delights to sit, that a, person may walk 
tliroagh a flock of them without seeing a single 
fcird ; while in winter its white plumage is on 
almost eqnol protection. The snow-bunting, the jer- 
falcon, and the snowy owl are also white-coloured 
birds inhabiting tho arctic regions, and there can 
be little doubt but t1iat tlieir colouring is to some 
extent protective. 

Nortnmal animals supply us witli equally good illua- 
trations. Mice, rats, bats, and inoles jiossess the least 
conspicuous of hues, and must bo quito invisible at 
times when any light colour would bo instantly socn. 
•Owh and goatsuckers are of those dark mottled tints 
E 2 
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tliat will assimilato with bark and lichen, and ttiua 
protect them during the Jay, and at tho sanio time 
be incouspk'uous in tho dusk. 

It i» only in the tropics, among forests which never 
lose their foliage, that we find whole groups of birds 
whose cliief colour is green. The parrots are the most 
striking example, but wo have also a group of green 
pigeons in tlie East; and tho barbots, leaf-thrushes, 
bee-eat«ra, white-pyes, turaeos, and several smaller 
groups, have bo much green in their plumage as to 
tend greatly to conceal I hem among tho foliage. 

Special Modijtcatiom of Colour. 
Tlie conformity of tint which has been so far shown 
to exist between animals and their habitations is of 
a somewhat general character; wo will now consider 
tho cases of more special adaptation. If the lion is 
enabled by his sanJy colour readily to conceal him- 
self by merely croucliing down upon tho desert, how, 
it may be asked, do the elegant markings of tlie 
liger, the jaguar, and tho other largo cats agree 
witli this theory ? We reply that these are generally 
cases of more or less special adaptatioji. The tiger 
is a jungle animal, and hides himself among tufts 
of grass or of bamboos, and in ihese positions the 
vertical stripes with which bis body is adorned must 
so assimilate with the vertical stems of the bamboo, 
as to assist greatly in concealing him from his ap- 
proaching prey. How remarkable it is that besides 
the lion and tiger, almost all tho other large cats 
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are arboreal in their habits, aii<l almost all have 
ocellatod or spotted skins, which must certainly tend 
to blend tlicm with the background of foliage; while 
tJie one exception, the pnma, has an ashy brown 
nDiform fur, and has the habit of clinging so closely 
to a limb of a tree whilo waiting for his prey to 
pass beneath as to bo hardly distinguishable from the 
bark. 

Among birds, tho ptarmigan, already mentioned, 
most be conaidercd a remarkable case of special 
adaptation. Another is a So nth- Ant eric an goatsucker 
(Caprimulgiis rupestris) which rests in the bright 
Bunshine on Httlo bare roeky islets in the Upper Rio 
Negro, whore ib nnusually light colours so closely 
resemble those of tho rock and sand, that it can 
scarcely be delected till trodden upon. 

The Duke of Argyll, in his " Reign of Law," has 
pointed out tho admirable adaptation of the colours 
of Uio woodcock to its protection, Tho various 
browns and yellows and pale ash-colour that occur 
in fallen leases are ail reproduced in its plumngej so 
thai; when according to its habit it rests npon the 
ground under trees, it is almost impossible to detect 
it In snipes the colours are modified so as to be 
equally in luirmony with tho prevalent forma and 
colours of marshy vegetation, ilr. J. M. Lester, 
in a paper read before the Rugby School Natural 
History Society, observes : — "The wood-dove, when 
perched amongst the branches of its favourite Jir, is 
■coroely discemiblo; whereas, were it among some 
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lighter foliage, the blue and purple tints in its plumage 
would far sooner betray it. Tiic robin redbreast too, 
although it might bo thought that the red on its breast 
made It much easier to be seen, is in reality not at 
all endangered by it, since it generally contrives to 
get among some ruaact or yellow fading leaves, where 
the red matches very well with the autumn tints, 
and the brown of the rest of the body with the bare 
branches." 

Iteptiles offer us many similar examples. The most 
arboreal lizards, the iguanas, are as green as the leaves 
they feed upon, and the slender whip-snakes are rem- 
dered almost invisible as they glide among the foliago 
by a similar colouration. How difficult it is some- 
times to catch sight of the little green trce-froj 
silting on the leaves of a small plant enclosed in 
glass case in the Zoological Gardens ; yet how much 
better concealed must they be among the fresh green 
damp foliago of a marshy forest. There ia a North- 
American frog found on lichen-covered rocka and 
walls, which is so coloured as exactly to resemble 
them, and as long as it remains qntet would certainly 
cscapo detection. Some of the goclios which cling 
motionlesa on the trunki of trees in ths tropics, are 
of Bueh curiously marbled colours as to match exactly 
with the bark thoy rest upon. 

In every part of the hopics there are tree-snakes 
that twist among boughs and shrubs, or lie coiled up 
on the dense masses of foliage. These are of many 
distinct groups, and comprise both vooomous and 
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bannless genera; bnt almost all of tbcm are of a 
beautiful green colour, sometimes more or less adorned 
witli white or dusky bands and spots. There can 
be little doubt that this colour is doubly useful to 
them, since it will tend to conceal thorn from their 
enemies, and will lead their prey to approach them 
unconscious of danger. Dr. Gunther informs mo 
that there is only ono genus of true arboreal snakes 
(Dipsas) whose colours are rarely green, but ara of 
various shades of black, brown, and olive, and these 
are all nocturnal reptiles, and there can bo little doabt 
conceal themselves during the day in holes, so that the 
green proteclive tint would be useless to them, and 
they accordingly retain tho more usual reptilian hues- 
Fishes present similar instances. Many flat fish, as 
for example tlie flouudor and the skato, aro exactly 
the colour of the gravel or sand on which they 
hiibitnally rest. Among tho marine flower gardens 
of an Eastern coral reef the fishes present every 
variety of gorgeous colour, while the river fish ovon 
of the tropics rarely if ever have gay or conspicuous 
markings. A very curious caso of tiiia kind of ad- 
aptation occurs ill tho pca-horsos (Hippocampus) of 
Australia, some of which bear long foliaceous ap- 
pendages resembling seaweed, and aro of a brilliant 
red colour ; and they are known tu live among sea- 
wood of tlio same hue, so that when at rest they 
must be quite invisible. There aro now in the aqua- 
rium of the Zoological Society some slender green 
pipe-fish nhich fasten themselves to any object at 
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the bottom by tlieir prchcnBilo tails, and float about 
with the current, looking cxacUy like some simple 
pj'lindrical algre. 

It is, however, in the insect world that this 
principle of the adaptation of animals to their en- 
vironment 13 most fully and strikingly developed. 
In order to uinlerstand how general this is, it is 
necessary to enter somewliat into details, as we shall 
thereby be better able to appreciate the eiguificanco 
of the still more remarkable phenomena we shall 
presently have to diseiisa. It seems to bo in pro- 
portion to their sluggish motions or tho absence of 
other means of defence, that insects possess tho pro- 
tective colouring. In the tropics there ai-e thousands 
of species of insects which rest during the day cling- 
ing to tho bark of dead or fallen trees ; and tho 
greater portion of these are delicately mottled with 
gray and brown tints, which though symmetrically 
disposed and infinitely varied, yet blend so completely 
with tho usual colours of the bark, that at two or 
three feet distance they are quite unJistinguishable. 
In some cases a species is known to frequent only 
one species of tree. Tins is tho caso with the com- 
mon South American long-horned beetle (Onychoccms 
Scorpio) which, Mr, Bates informed rac, is found 
only on a rough-barked tree, called Tapiriba, on the 
Amazon. It is very abundant, but so exactly does 
it resemble the bark in colour and rugosity, and so 
closely does it ciing to tlio branches, that until it 
movea it is absolutely invisible ! An allied species (0. 
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coiicentricus) is found only at ParA, on a distinct 
species of tree, the bark of which it resembles with 
equal accuracy. Both these insects are abundant, and 
we may fairJy conclude that the protection they derive 
from this straugo concealment is at least one of the 
causes that enable the race to flourish. 

Many of the species of Cicindela, or tiger hcetlo, 
will illnstrate this mode of protection. Our common 
Cicindela campestrls frequents grassy hanks, and is 
of a beautiful green colour, while C. raaritima, which 
is found only on sandy sea-shores, is of a pale bronzy 
yellow, so as to be almost invisible. A great number 
of the species found by myself in the Malay islands 
are similarly protected. The beautiful Cicindela glo- 
riosa, of a very deep velvety green colour, was only 
taken upon wet mossy stones in the bed of a, moun- 
tain stream, where it was with tlie greatest difficulty 
detected. A large brown species (0. heroa) was found 
chiefly on dead leaves in forest paths ; and one whioh 
was never seen except on tho wet mud of salt marshes 
was of a glossy olive so exactly the colour of the mud 
as only to bo distinguished when the sun shone, by its 
shadow! Where tho sandy beach was coralline and 
nearly white, I found a very pale Cicindela ; wherever 
it was volcanic and black, a dark species of tlie same 
genus was sure ia be met with, 

There are in tho East small beetles of the family 
Bnprostidro which generally raat on the midrib of a 
leaf, and the naturalist often hesitates before picking 
them oS, so closely do they resemble pieces of bird's 
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dung, Kirby and Spenco iDGntlon tbo small beel 
Onthophihis aiilcatua as being like tlie seet 
belliferous plant; and nnotlier small wcci 
mnch persecuted by predatory beetles of the genuH 
Harpaltis, is of tlie exact colour of loamy soil, and 
was fonnd to be particularly abundant in loam pits. 
Mr. Bates mentions a small beetle (Cldarays pilula) 
which was undistinguisliable by tbo eye from the 
dung of caterpillars, while some of tho CaBsidte, fr< 
their hemispherical forms and pearly gold colour, 
semblo glittering dew-drops npou the leaves. 

A number of our small brown and speckled weevils 
at the approach of any object i-oll off tho leaf they 
are sitting on, at the same time drawing in their legs 
and antenna:, which fit ao perfectly into cavities for 
their reception that the insect becomes a mere oval 
brownish lump, which it is hopeless to look for among 
the similarly coloured littlo stones and eorth pellets 
among which it lies motionless. 

The distribution of colour in butterflies and moths 
respectively is very instructive from tliis point of 
view. Tho fonner have all their brilliant colouring on 
the upper surface of all four wings, while tho under 
surface is almost always soberly coloured, and often 
very dark and obscure. Tho moths on tbo contrary 
have generally their chief colour on the hind wings 
only, tho upper wings being of dull, sombre, and oltcn 
imitative tints, and these generally conceal tbo 
wings when tho insects are in repose. This arrauj 
ment of Uie colours is therefore eminently protecti 



tho 



1 



RESEMSIANCES AMO:^'G JSIMALS. 



59 



becanse tho butterfly always resta with his wings raised 
80 OS to conceal tlio dangerous brilliancy of his upper 
siirfiice. It is probable that if ive watched tlwir habita 
sufficiently -we should find tho under surface of tho 
wings of butterflies very frequently imitative and pro- 
tective. Mr. T. W. Wood has pointed out that tho 
little orange-tip butterfly ofloa rests in tho evening on 
the green and white flower heads of an umbelliferous 
plant, and that when obser\-ed in this position tho beau- 
tiful green and white mottling of tho under surface 
completely assimilates with the flower heads and ren- 
ders the creature very Jiffieult to bo seen. It is pro- 
bable that the rich dark colouring of the under side of 
our peacock, tortoiscshell, and red-admiral butterflies 
answers a eimilar purpose. 

Two carious South American butterflies that always 
settle on the trunks of trees (Gynecia dirce and Calli- 
zona acesta) hiive tho under surface curiously striped 
and mottled, and when viewed obliquely moat closely 
assimilate with the appearance of the furrowed bark 
of many kinds of trees. But tho most wonderful 
and undoubted case of protective resemblance in a 
butterfly which I have ever seen, is that of tho 
common Indian Eallima inacliis, and its Malayan 
ally, Kallima paralckla. Tho upper surface of these 
insects is very striking and showj-, as they are of 
a largo size, and are adorned with a broad band of 
rich orange on a deep bluish ground. Tho under 
side is very variable in colour, bo that out of fifty 
specimens no two can be found exactly alike, but 
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p\ciy ono of them will bo of some sliade of ash of' 
brown or ochre, anch as are foaml among dead, drj', 
or decaying leaves. The apex of tlie upper wings 
is prodncod into an acute point, a very common form 
in tho leaves of tropical shrubs and trees, and the 
lower wings are also produced into a short nnrrow 
tail. Between tlieso two points runs a dark curved 
lino exactly reproscntiog the midrib of a loaf, and 
from this radiate on each side a few oblique lines, 
which serve to indiento the lateral veins of a leaf. 
These marks are more clearly seen on the outer por- 
tion of tlio base of the wings, and on tho inner side 
towards the middle and apex, and it is very curious 
to observe how the usual marginal and transverse 
stria; of tho group are here raodi6ed and strengthened 
BO as to become adapted for an imitation of the 
venation of a leaf- We come now to a still more 
extraordinary part of tho imitation, for we find re- 
presentations of leaves in every stage of deeay, 
vnrlougly blotched and mildewed and pierced witli 
holes, and in many cases irregularly covered with 
powdery black dots gathered into patches and spots, 
so closely resembling the varions kinds of minute 
fungi that grow on dead leaves that it is imposaible 
to avoid thinking at first sight that tho butterflies 
themselves have boon attacked by real fungi. 

But this resemblance, close as it i», would be of little 
HBO if the habits of the insect did not accord with it. 
If the butterfly sat upon leaves or npon flowers, or 
opened its winga so as to expose Uio upper surface, or 
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exposed and moved its head aiul antenna; as many 
other butterflies do, its disguise wodd Lo of Httie 
avail. Wo miglit bo sure, however, fi-om the analogy 
of many other cases, that tho habits of the insect arc 
I »nch afl fltill further to aid its deceptive garb ; but 
we are not obliged to make any sucli supposition, siuce 
I myself had the good fortune to observe scores of 
Kallima paralekta, in Sumatra, and to capture many 
of them, and can vouch for the accuracy of tho fol- 
lowing details, These butterflies frequent dry forests 
and fly very s>viftly. They wore never aocn to settle 
on a flower or a green leaf, but were many times lost 
sight of in a bush or tree of dead leaves. On such oc- 
casions they were generally searched for in vain, for 
while gazing intently at tho very spot where one had 
disappeared, it would often suddenly dart out, and 
again vanish twenty or fifty yards i'urther on. On 
ono or two occasions tho insect was detected reposing, 
and it could then be seen bow completely it assimilates 
itself to the surrounding leaves. It sita on a nearly 
upright twig, tho wings fitting closely back to back, 
concealing tho antenna; and head, which arc drawn up 
between their bases. The little tails of tho bind wing 
touch the branch, and form a perfect stalk to the leaf, 
which is supported in its place by the claws of the 
I middle pair of feet, which arc slender and inconspicu- 
I ons. The irregular outliue of the wings gives exactly 
the perspective effect of a shrivelled loaf. Wo thus 
have size, colour, form, markings, and habits, all com- 
bining together to produce a disguise which may be 
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said to be aLsolntely perfect ; aad the protection whicli 
it affords is sufficiently indicated bj the abundance of 
tlie indiWdiinls tliat possess it. 

The Kev. Joscpb Greene lias called attcotion to tho 
Btriking harmony betvfeon the colours of those British 
moths which are on tho wing in autumn and winter, 
and the prevailing tints of natnro at tJioso seasons. In 
antumn various Bhadcs of yellow and brown prevail, 
and he shows that out of fifty-two species that fly 
at this season, no less than forty-two are of corres- 
ponding colours, Orgyia antiqun, 0. gonostigma, tho 
genera Xanthia, Glica, and Ennomos are examples. In 
■winter, gray and silvery lints prevail, and tho genus 
Cbematobia and several species of Hyhernia which 
fly during this season are of corresponding hues. No 
^ doubt if the habits of moths in a etato of nature were 
ro closely observed, wo should find many cases of 
special protective resemblance. A few sucli have al- 
ready been noticed. Agriopis aprilina, Acronycta psi, 
and many other moths which rest during tho day on the 
north side of tho trunks of trees can witli difficulty bo 
distinguished from tho grey and green lichens that 
cover them. The lappet moth (GaiLropncha querci) 
closely resembles both in shape and colour a brown 
dry leaf; and the well-known buff-tip moth, when at 
rest is like the broken end of a lichen-covered branch- 
There are some of the small moths which exactly re- 
ecmhlc tho dung of birds dropped on leaves, and on this 
point Mr. A. Sidgwick, in a paper read before tho 
Engby School Natural History Society, gives the 
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following oi-igioal observation : — " I myself liavo more 
than once mistaken CiUx conipressa, a little white and 
grey moth, for a piece of hird's dung dropped upon a 
leaf, and vice versii the dung for tlio motli. Bryopbila 
Glandifera and Perla are the very imago of tho mortar 
walls on which they rest ; and only this summer, in 
Switzerland, I amused myaolf for some time in watch- 
ing a moth, probably Larentia tripunctaria, fluttering 
about quite close to me, and then alighting on a wall of 
the stone of the district which it so exactly matched as 
to be quite in^-isible a couple of yards off." There are 
probably hosts of these resemblaiicoa wliicli havo not 
been obsened, owing to the difficulty of finding many 
of the species in their stations of natural repose. Ca- 
terpillars are also similarly protected. Many exactly 
rosembic in tint the leaves tliey feed upon ; otliers are 
like little brown twigs, and many are so strangely 
morkod or humped, that when motionless they can 
hardly be taken to be living creatures at all. llr. 
Andrew Murray has remarked how closely tlio larva of 
tho peacock moth (Satnrnia pavouia-minor) harmonizes 
in its ground colour with that of tlio young buds of 
heather on which it feeds, and that the pink spots with 
which it is decorated eorrespond with tho flowers and 
flower-buds of the same plant. 

The wholo order of Orthoptora, grasshoppers, locusts, 
crickets, &c., are protected by their colours harmoniz- 
ing with that of tlie vegetation or tho soil on whidi 
they live, and in no other group have we such strik- 
ing examples of special rosomblanco. Most of tbo 
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tropical MantiJai and Loeustidas nro of the exact tint of 
the leaves on wbicli they habitually repose, and many 
of them in addition havo the veiniugs of their winga 
modified so as exactly to imitiito that of a leaf. This 
is carried to the furthest possible extent in the wonder- 
ful genus, Phyllium, the '* walking leaf," in which not 
only are the wings perfect imitations of leaves in every 
detail, but the thorax and legs are ilat, dilated, and 
leaf-like ; so that when tlio living insect is resting 
among the foliage on which it feeds, the closest ob- 
Horration is often unable to distinguish between tho 
animal and the vegetable. 

Tho whole family of tho Phasmida?, or spectres, to 
which this insect belongs, is more or less imitative, and 
a great number of the species are called " walking-stick 
insects," from their singular resemblance to twigs and 
branches. Some of these are a foot long and aa thick 
as one's finger, and their whole colouring, form, rugos- 
ity, and tlio arrangement of the head, legs, and anten- 
na*, are such as to render tliem absolutely identical in 
iippeaninco with dead sticks. They hang loosely about 
fihruba in the forest, and have the extraordinary habit 
of stretching out tlieir legs unsj-mmetrically, so as to 
render the deception more complete. Ono of these 
creatures obtained by myself in Borneo (Ccroxylus 
laccratus) was covered over with foliaceoiis excrescences 
of a clear olivo green colour, so as exactly to resemble a 
stick grown over by a creeping moss or jungermannia. 
Tho Dysik who brought it me assured mo it was grown 
over witli moss although alivoj and it was only after a 
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most minute exammation that I could convmco myself 
it was not bo. 

We need not adduce any more examples to show 
how important are the details of form and of colouring 
in autmals, and that theiu very osistence may oflen 
depend upon their being by thoao means concealed from 
their enemies. This liind of protection is found appar- 
ently in every class and order, for it has boon noticed 
wherever we can obtain BufHcient knowledge of the 
details of an animal's life-history. It varies in degree, 
from the mere absence of conspicuous colour or a 
general harmony with the prevailing tints of nature, 
□p to such a minute and detailed resemblance to inor- 
ganic or vegetable structures as to realize the talisman 
of the fairy tale, and to give its possessor the power of 
rendering itself invisible. 

Theory of Pivtectioe Coburlni;. 
We will now endeavour to show how these wonderful 
resemblances have moat probably been brought about. 
Returning to the higher animals, let ns consider the 
remarkable fact of the rarity of white colouring in tho 
mammalia or birds of the temperato or tropical zones 
in a state of nature. There is not a single white land- 
bird or quadruped in Europe, except the few arctic or 
alpino species, to which white is a protective colour. 
Yet in many of these creatures there sceina to be no 
inherent tendency to avoid white, for directly they are 
domesticated white varieties arise, and appear to thrive 
s wvll as others. We have white mice and rats, white 
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cats, horses, dogs, and cattle, white poultry, pigeons, 
turkeys, and ducks, and white rabbits. Some of these 
animals have been domesticated for k long period, 
others only for a few centuries ; but in almost every 
case in which an animal has been thoroughly domesti- 
cated, parti- coloured and white varieties are produced 
and become permanent. 

It is also well kno^vn that animals in n state of nature 
produce white varieties occasionally. Blackbirds, star- 
lings, and crows are occasionally seen white, as well as 
elephants, dcor, tigers, hares, moles, and many other 
animals; but in no case is a permanent white race 
produced. Now there are no statistics to show that 
the normal -coloured parents produce white offspring 
ofteuer under domestication than in a state of nature, 
and we have no right to make such an assumption if 
the facta can be accounted for without it. But if the 
colours of animals do really, in the various instances 
already adduced, serve for their concealment and pre- 
servation, then white or any other conspicuous colour 
must be hurtful, and must in most cases shorten an 
animal's life. A white rabbit would be more surely the 
prey of liawk or buzzard, and the white mole, or field 
mouse, conld not long escape from the vigilant owl. 
So, also, any deviation from thoso tints best adapted 
to conceal a carnivorous animal would render the pur- 
suit of its prey much more dilHcult, would place it at 
a disadvantage among its fellows, and in a time of 
scarcity would probably cause it to 8tan"0 to death. 
On the other hand, if an animal spreads from a 
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temperate into an arctic district, tTic conditions are 
changed. During a, large portion of tho year, and 
just when tho struggle for esiatence is most severo, 
white is the prevailing tint of nature, and dark colonra 
will be the most conspicuous. Tiie white varieties will 
now have an advantago ; they will escape from their 
enemies or will secure food, while their brown com- 
panions will bo devoured or will staiTc ; and as " liko 
produces liko" is the established rule in unture, the 
white race will become permanently established, and 
dark varieties, when they occasionally appear, will soon 
die out from their want of adaptation to their environ- 
ment. In each case the fittest will survive, and a race 
will be eventually produced adapted to the conditions 
in which it lives. 

We have here an illustration of the simple and effec- 
tnal means by which animals are brought into harmony 
with tho rest of nature. That slight amount of varia- 
bility in every epecica, which wo often look upon as 
something accidental or abnormal, or so insignificant as 
to be hardly worthy of notice, is yet tlio foundation of 
all those wonderful and harmonious rcscmblancea which 
play such an important part in tho economy of nature. 
Variation is generally very small in amount, but it 
is all that is required, hccauso tho change in the 
external conditions to wliich an animal is subject is 
generally very slow and intermittent. ^Vhen these 
changes have taken place too rapidly, the result has 
often been tho extinction of species ; but the general 
role is, that dimatal and geological changes go on 
■s 1 
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Blowly, and tlto slight but continual variations in tha 
colour, form, and structure of all animals, lias fur- 
nished iudividuals adapted to these changes, aud who 
have hecome the progenitors uf modified races. Rapid 
multiplication, incessant slight variation, and survival 
of the fittest — these are the laws which ever keep the 
organic world in harmony with the inorganic, and 
with itself. These are the laws which wo believe have 
produced all the cases of protective rescmhlance already 
adduced, as well as those still more curious examples 
wfi have yet to bring before our readers. 

It must always be borne in mind that the more won- 
derful examples, in which there is not only a general 
but a special resemblance — as in the walking leaf, the 
mossy phasma, and the leaf-winged butterfly — repre- 
sent those few instances in which the process of modi- 
fication has been going on during an iramenso series 
of generations. They all occur in the tropics, where 
tlio conditions of esisteueo are the most favourable, 
and where cUmatic changes have for long periods 
been hardly perceptible. In most of them favourable 
variations both of colour, form, structure, and instinct 
or habit, must have occurred to produce the perfect 
adaptation we now behold. All these are hno^vn to 
vary, and favourable variations when not accompanied 
by others that were unfavonrable, would certainly 
survive. At one time a little step might be made in 
this direction, at anotlier time in that — a change of 
conditions might sometimes reudcr useless that which 
it bad taken agea to pi-oduce — gi'eat and sudden physi- 
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cal modifications might often produce the extinction 
of araco juat as it was approaching perfection, and a 
hundred checks of which we can know nothing may 
have retarded the progress towards perfect adaptation ; 
so tliat we can hardly wonder at there being so few 
cases in which a completely successful result lias been 
attiuncd aa shown by the abundance and wide diffusion 
of the creatures so protected. 

Objection that Colour, as !ieiii<} danr/eroua, should not exist 
{» Nat'ire. 

It is as wcU liero to reply to an objection that will 
no doubt occur to many readers— that if protection is 
BO useful to all animals, and so easily brought aboat 
by variation and survival of tlie fittest, there ought 
to be no conspicuously-coloured creatures ; and they 
will perhaps ask how wo account for the brilliant 
birds, and painted snakes, and gorgeous insects, that 
occur abundantly all over the world. It will be advis- 
able to answer this question rather fully, in order that 
we may be prepared to understand the phenomena of 
"mimicry," which it is the aiMJcial object of this paper 
to illustrate and explain. 

The slightest obseiTation of tho life of animals will 
show us, that they escape from their enemies and 
obtain their food in an infinite number of ways; and 
tliat their varied habits and instincts are in every case 
adapted to the conditions of their existence. The 
porcupine and the hedgehog have a defensive armour 
that saves them from the attacks of most animals. 
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The tortoiso is not injured by tho conspiououa colourB 
of liis shell, because that shell is iu most cases an efTcc- 
tual protection to him. The skunks of North America 
find safety in their power of emitting an unbearably 
offtinaive odour; tho beaver in its aquatic habits and 
solidly constructed abode. In some cases tho chief 
danger to an animal occurs at one particular period of 
its esistenee, and if that is guarded against its numbers 
can easily bo maintained. This is tho case with many 
birds, tho eggs and young of which are especially ob- 
noxious to danger, and we find accordingly a variety 
of curious contrivances to protect tliem. "We have 
nests carefully concealed, hung from tho slender extre- 
mities of grass or boughs over water, or placed iu tho 
hollow of a treo with a very small opening. When 
those precautious aro successful, so many more indivi- 
duals will bo reared tlian can possibly find food during 
the least favourable seasons, that there will always bo a. 
number of weakly auJ inexperienced young birds who 
will fall a prey to the enemies of the race, and thus 
render necessary for tho stronger and healthier indi- 
viduals no other safegunrtl than their strength and 
activity. The instincts most favom-able to tho produc- 
tion and rearing of offspring will in these cases bo 
most important, and the survival of the fittest will act 
so as to keep up and advanco thoso instincts, while 
other causes wliieh tend to modify colour and marking 
may continue their action almost unchecked. 

It is perhaps in itisocts that we rany best study the 
varied means by which animals aro defended or con- 
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ceuled. One of tho uses of tho phosphorosconco with 
which many insects are famished, is probably to 
frighten away their enemies ; for Kirby and Spence 
Stat© that a ground beetle (Carabus) has been observed 
running round and round a luminous centipede as if 
afraid to attack it. An immense number of insects ' 
have etiogs, and some stingless anta of the gonns Poly- ' 
rachts are armed with strong and sharp spines on the 
back, which must render thorn unpalatiible to many of 
the Bmaller insectivorous birds. Many beetles of the 
family Curculionidie liave the wing cases and other ex- 
ternal parts so excessively hard, th.it they cannot be 
pinned witliout first drilling a hole to receive tho pin, 
and it is probable that all such find a protection in 
this excessive hardness. Great numbers of insects hide 
themselves among the petals of flowers, or in the cracks 
of bark and timber ; and finally, extensive groups and 
even whole orders have a more or loss powerful and 
disgnsting emoU and taste, which they either possess 
permanently, or can emit at pleasure. Tlie attitudes of 
some insects may also jirotcct them, as tho habit of 
turning up the tail by tho harmless rove-beetles (8ta- 
phyliudida;) no doubt leads other animals besides chil- 
dren to tho belief thnt they can sting. The curious 
attitude assumed by sphinx caterpillars is probably a 
safeguard, as well as the blood-red tentacles which 
can Huddenly he thrown out from the neck, by the 
caterpillars of all the true swallow-Uuled butterflies. 

It ia among tho groups that possess some of these 
varied kinds of protection in a high degree, that we 
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find tlie £!rettte9t amount of conspicuous colour, or 
least the most complete absence of protective imitatti 
Tho stinging Hymonoptera, wasps, bees, and hornei 
are, as a rule, very showy and brilliant insects, 
there is not a single instance recorded in which any oi 
of them is coloured so as to rcBcmble a vegetable or in* 
animate subatanco. The Clirysididaj, or golden wasps, 
which do not sting, possess as a substitute the power of 
rolling themselves up into a ball, which is almost 
hard and polished as if really made of metal, — and th< 
are all adorned with the most gorgeous colours. 
whole order Hemiptera (comprising tbo bugs) emit a 
powerful odour, and they present a very large propor- 
tion of gay-colonred and conspicuous insects. The 
lady-birda (Cocci Doll idaj) and their allies the Ea- 
morphid<e, are often brightly spotted, as if to attri 
attention j but tbcy can both emit fluids of a ^ 
disagreoabto nature, ihoy are certainly rejected 
Bomo birds, and are probably never eaten by any. 

Tho great fiunily of ground beetles (Carabi 
almost all possess a disagreeable and some a ■ 
pungent smell, and a few, called bombardier bcetl( 
bavo tho peculiar faculty of emitting a jet of very 
^'olatile liquid, which appears like a puff of smoke, 
and is accompanied by a distinct crepitating explosion. 
It is probably because these insects are mostly nocturnal 
and predacious that they do not present more vivid hues. 
They are chiefly remarkable for brilliant metallic tinta 
or dull red patches when they are not wholly blat 
and are therefore very conspicuous by day, when insi 
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eaters aro kept off by tlieir bsid otiour and tasto, but 
are sufficiently invisiblo at night wlien it is of impor- 
tance that their prey shoulil not become awaro of their 
proidmity. 

It Becms probable that in some cases that which 
would appear at first to bo a source of danger to its 
possessor may really bo a means of protection. Many 
showy and woak-flyjng butterflies have a very broad 
expanse of wing, as in tho brilliant blue Morphos of 
Brazilian forests, and the large Eastern Papilios j yet 
these gronps are tolerably plentiful. Now, specimens 
of these butterflies are often captured with pierced and 
broken wings, as if they had been seized by birds from 
whom they had escaped ; but if the wings had been 
much smaiier in proportion to the body, it seems pro- 
bable that the insect would be more frequently struck 
or pierced in a vital part, and thus the increased ex- 
panse of the wings may have been indirectly beneficial. 

In other cases the capacity of increase in a species is 
so great tliat however many of the perfect insect may 
bo destroyed, there is always ample means for the con- 
tinuance of tho race. Many of tho flesh fltes, gnats, 
ants, palm-tree weevils and locasts are in tliis cate- 
gory. The wliolo family of Cetoniadac or rose chafers, 
BO full of gaily-coloured species, are probably saved 
from attacli by a combination of characters. They fly 
very rapidly with a zigzng or waving course; they hide 
themselves the moment they alight, either in tlic corolla 
of flowers, or in rotten wood, or in cracks and hollows 
of trees, and they are generally encased in a very hard 
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and polished coat of mail which may render thei 
unsatiBfactorj' foml to such birds as would be able 
capture them. Tlie causes which lead to the dovelo] 
mont of colour have been hero able to act unchecked, 
and we seo the result in a large variety of tho most 
gorgeously- coloured insects. 

Here, then, with our very imperfect knowledge of 
tho life-histor}- of animals, we are able to see that 
there aro widely varied modes by which they may 
obtain protection from their enemies or concealnK 
from their prey. Some of these seem to be so coi 
plcto and effectual as to answer all the wants of the 
race, and lead to the maintenance of the largest pos- 
sible population. When this is the case, we can well 
understand that no further protection derived from a 
modification of colour can be of the slightest use, and 
the most brilliant hues may be developed without any 
prejudicial effect upon the species. On some of the 
laws that determine tho development of colour some- 
thing may bo said presently. It is now merely neces- 
sary to show that concealment by obscure or imitative 
tints is only one out of very many ways by which 
animals tnaiutaiu tbeir existence ; and having douo 
this wo are prepared to consider the phenomena of 
what has been termed " mimicry." It is to bo par- 
ticidarly observed, however, that the word is not here 
used in tho sense of voluntary imitation, but to imply 
a particular kind of resemblance — a resemblance not iiL^ 
internal structure but iu external appearance- 
bhtncc in thoso parts only that catch tho oyo — a 
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semblance that deceives. As this kind of rcsemblanco 
has tho same effect as voluntary imitation or mimicry, 
and as we have no word that espressea the required 
meaning, "mimicry" was adopted by Mr. Bates (who 
was the first to explain the facts), and has led to 
some misunderstAnding ; but there need be none, if 
it la remembered that both "mimicry" and "imita- 
tion" are used in a metaphorical sense, as implying 
that close external likeness which causes things un- 
like in Btructure to bo mistaken for each other. 

]if{micr>/. 
It baa been long known to entomologists tliat certain 
inaecU bear a strange external resemblance to others 
belonging to distinct genera, fomilies, or even orders, 
and with which they have no real affinity whatever. 
The fact, however, appears to have been generally con- 
sidered as dependent upon some unknown law of " ana- 
logy" — some "system of nature," or "general plan," 
which had guided the Creator in designing the myriads 
of insect forms, and which wo could never hope to 
understand. In only one case does it appear that the 
resemblance was thought to bo useful, and to have been 
designed as a means to a dcfinito and intelligible 
purpose. The flies of the genus Volucella enter tho 
nests of bees to deposit their eggs, so that their larvx 
may feed upon tho larvaj of the bees, and these flies 
aro each wonderfully like the beo on which it is 
parasitic. Kirby and Spence believed that tliis resem- 
blance or *' mimicry " was for the express purpose of 
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the connection ih «o c^-ident that it waa hardly possible 
to avoid thiH conclasion. Tho resemblance, however, 
of moths to buttflrllics or to bees, of beetles to ivaspB, 
nnd of locusts to beetles, has been many times noticed 
by eminent writers ; but scarcely cvot till within the 
lust few years does it appear to have been consideretl 
tiiat tlioso rcsomblancoB had any special purpose, or 
were of any direct benefit to the insects themselves. 
In thin niajioct thoy were looked upon as accidental, 
oa inatancca of tho *' curious analogies " in nature 
which must bo wondered at but which eould not be ex- 
plained. Itcoently, however, these instances have been 
greatly multiplied ; tho natnro of tho resemblances 
has boon more carefully studied, and it lias been found 
that Uioy are often carried out into such details as 
almost to imply n purpose of deceiving the observer, 
Tho pliPiiomcun, moreover, have been shown to follow 
ocrtain definite laws, which again oil indicate their 
dejiciideneo on the moro general law of tho " survival 
of tho fitUtst," or *' tho preservation of favoured races 
in the struggle for life," It will, perhaps, be as well 
here to state what these laws or general conclusions 
itni, and then to give some neconnt of Uie facts which 
aupiwH tliom. 

The first law Is, that tn an overwhelming majority of 
cases of mimicry, tho aniuiaU (or tho groups) which 
rvsoniblo each other inhabit the same country, tho same 
district, and in most oases are to bo foood together 
OQ tho very eamo spot 
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The second law ia, that thesa resemblances nre not 
indiscriminatt?, but are limited to certain gi'oups, which 
in every caso are abundant in species and individuals, 
and can often be ascertained to have some special 
protection. 

The Uiird law is, that the species which resemble 
or " mimic " those dominant groups, are comparatively 
Ie33 abondant in individuals, and are often very rare. 

These laws will bo found to hold good, in all tli6 
cases of true mimicry among various clasaes of animals 
to which we have now to call the attention of our 
readers. 



Mimicr\} among Lepidoptera. 
As it is among butterflies that instances of mimicry 
are most numerous and most striking, an account of 
some of the more prominent examples in this group will 
first be given. There is in Soutli America an e:!teQ9iTe 
family of these insects, the Heliconida?, which are in 
many respects very remarkable. They ai-e so abundant 
and characteristic in all tho woody portions of tho 
American tropics, that in almost every locality thoy 
will be seen more frequently than any other butterflies. 
They are distinguished by very elongate wings, body, 
and antenna?, and are exceedingly beautiful and varied 
in their colours ; spots and patches of yellow, red, or 
pure white upon a black, blue, or brown ground, being 
most general. They frequent tho forests chiefly, and all 
fly slowly and weakly; yet althongji they are so conspi- 
cuous, and coold certainly bo caught by insectivorous 
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Itirds more easily than almost any other insects, 
great ubandaiice all over the wide region they inhabit 
bIiows that tliey aro not bo persecuted. It is to be es- 
pecially remarked aUo, that they possess no adaptive 
colourin^j to protect them doring repose, for the under 
sido of tlieir winfrs presents the same, or at least an 
equally eonspictioas colouring as the upper side ; and 
thoy mny bo observed after sunset suspended at the end 
of twigs and leaves where thoy have taken np their 
station for the night, fully exposed to the attacks of 
coemios if they liavo any. These beautiful insects 
possess, however, a strong pungent semi -aromatic or 
medicinal odour, which seems to pervade all the juices 
of their systeni. When the entomologist squeezes the 
breast of one of them between his fingers to kill it, a 
yellow liquid exudes which stains tiio skin, and the 
smell of which can only be got rid of by time and re- 
peated washings. Here we have probably the cause of 
their immunity from attack, since there ia a great deal 
of evidence to show that certain insects aro so disgust- 
ing to birds that they will under no circumstances 
touch tbem. Mr. Stainton has observed that a brood 
of young turkeys greedily devoured all the worthless 
moths lie had amassed in a night's "sugaring," yet 
one after another seized and rejected a single whito 
moth which happened to ho among them. Toung phea- 
sants and partridges wMcli oat many kinds of cater- 
l)illar9 seem to have an nbsoluto dread of that of the 
conmion currant moth, which they will never touch, and 
tomtits as well as otlier small birds appear never to eat 
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the same species. In tbe case of tfio HoliconiclEo, how- 
ever, we have some liircct evidence to the same effect. 
In the Brazilian forests there are great numbers of in- 
sectiroroas birds — as jacamara, trngons, and puffbirds 
— which catch iasecta on the wing, and that they de- 
stroy many butterflies is indicated by the faet that the 
wings of these insects arc often found on the ground 
where their bodies havo been devoured. But among 
these there are no wings of Heliconida;, while those 
of the large showy Nymphalida?, which havo r much 
swifter flight, ai-e often met with. Again, a gentleman 
who had recently returned from Brazil stated at a meet- 
ing of the Entomological Society that he once observed 
a pair of puifbirds catching butterflies, which they 
brought to their nest to feed their young ; yet during 
half an hour they never brought one of the Helieonidie, 
which were flying lazily about in great numbers, and 
which they could havo captured more easily than any 
others. It was this circumstance that led Mr, Belt to 
observe them so long, as ho could not understand why 
the most common insects should be nltogother passed 
by. Mr. Bates also tells us that he never saw them 
molested by lizards or predacious flics, which often 
pounce on other butterflies. 

If, therefore, we accept it as highly probable (if not 
proved) that the Heliconidaj arc very greatly protected 
from attack by their peculiar odonr and tante, we And it 
much more easy to understand their chief chnrncteristics 
— tlieir great abundance, their slow flight, their gaudy 
colours, and the entire absence of protective tints on 
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their under Burfacea. This property places tlicm some- 
what in tho position of those curious wingless birds of 
oceanic islands, tho dodo, the apteryx, and the moas, 
which are with great reason BUpposed to have lost the 
(jower of flight on account of tlie ahsenco of carnivorous 
quadrupeds. Our butterflies hare been protected iu a 
difibrent way, hut quite as effectually ; and tlie result 
has been that as tliore has been nothing to escape from, 
thero haa been no weeding out of slow flyers, and as 
there haa been nothing to liide from, there has been no 
extermination of the bright- coloured varieties, and no 
preservation of such as tended to assimilate with aur- 
ronuding objects. 

Now let us consider how this kind of protection must 
act Tropical insectivorous birds very frequently sit on 
dead branches of a lofty tree, or on those which overhang 
forest paths, gazing intently around, and darting off at 
intervals to seize an insect at a considerable distance, 
which they generally return to their station to devour. 
If a bird began by capturing tho slow-flying, conspicnona 
Heliconida^, and found them always so disagreeable tliat 
it could not cat them, it would after a very few trials 
leave off catching them at alt ; and their whole appear- 
ance, form, colouring, and mode of flight is so peculiar, 
that there can be little doubt birds would soon learu to 
distingnish them at a long distance, and never waste 
any time in pursuit of them. Under these circumstances, 
it ia evident that any other butterfly of a group wliich 
birds were accustomed to devour, would bo almost 
equally well protected by closely resembling a Helicuuia 
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externally, as if it acquired also tlio disagreeable odour; 
always supposiug that there were only a i'ew of them 
among a great number of the Heliconias. If the birds 
could not diatinguiah the two kinds externally, and 
thero were on the average only one eatahle among 
fifty uneatahle, they would soon give up seeking for 
the eatable ones, even if they knew them to exist. If, 
on the other band, any particular butterfly of an eatable 
group acquired the disagreeable taste of Uio Ileliconias 
while it retained the characteristic form and colouring 
of its own group, this would be really of no use to it 
whatever ; for the birds would go on caching it among 
it8 eatable allies (compared with which it would rarely 
occur), it would be wounded and disabled, even if re- 
jected, and its increase would thus be as effectually 
checked as if it were devoured. It is important, there- 
fore, to understand that if any one genus oTT an extensive 
family of eatable butterflies were in danger of e.\termi- 
nation from insect-enting birds, and if two kinds of 
variation were going on among them, some individuals 
possessing a slightly disagreeable taste, others a slight 
resemblance to the Heliconidsp, this latter quality would 
be much more valuable than the former. The change 
in flavour would not at ail prevent the variety from 
being captured as before, and it would almost certainly 
be thoronghly disabled before being rejected. Tlie ap- 
proach in colour and form to the Heliconida;, however, 
would be at the very first a positive, though perhaps a 
slight advantage; for although at short distances this 
^uriety would bo easily distinguished and devoured, yet 
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at a longer distaneo it mif^lit bo mistaken for one of the 
uneatiibio group, and bo ho passed by and gain another 
clay's life, which might in many cases bo sufficient 
for it to lay a quantity of eggs and leave a numerous 
progeny, many of which would inherit the peculiarity 
which had been the safeguard of their parent. 

Now, this hj-potheticai case is exactly realized in 
South America. Among the white butterflies forming 
the family Picridai (many of which do not greatly 
differ in appearance from our own cabbage butterflies) 
is a genus of rather small size (Leptalia), some species 
of which are white like their allies, while the larger 
number exactly resemble the HeUconida3 in the form 
and colouring of the wings. It must always be re- 
membered that these two families are as absolutely dii 
tingm'shod from each other by structural characters 
are the camivora and the ruminants among quadrupeds, 
and that an entomologist can always distinguish the one 
from tho other by the structure of the feet, just as 
certainly as a zoologist can tell a bear from a bufl'alo 
by the skull or by a tooth. Yet the resemblance of a 
species of tho one family to another species in tho otiier 
family was often so great, that both Mr. Bates and my- 
self were many times deceived at the time of capture, 
and did not discover the distinctness of the two insects 
till a closer examination detected their essential differ- 
ences. During his residence of eleven years in the 
Amazon valley, Mr. Bates found a number of species 
or varieties of Leptalis, each of which was a more or 
less exact copy of ono of the Heliconidte of the distneb 
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} it inhabited ; and the results of his obsorvations arc 
' embwlied in a. paper published in t!io Linnenn Trans- 
i actions, in which he first explained the phenomena of 
"mimiciy" aa the result of natural selection, and 
I ahowed its identity in cause and purpose with protec- 
tive resemblance to vegetable or inorganic forms. 

The imitation of the Heliconid.'c by the Leptnlidcs 
18 carried out to a wonderfnl degree in form as well as 
in colouring. The wings have become elongated to tho 
same extent, and the antcnmc and abdomen ha^'c both 
become lengthened, to «orrespond with the unusual 
I condition in which they exist in tho former family. 
In colouration tliero are several types in the different 
frenora of Heliconidip. Tlie genus Mechanitis is gcnc- 
' rally of a rich semi-transparent brown, banded witli 
I black and yellow ; Mothona is of large size, the wings 
transparent like horn, and with black transverse bands ; 
while tho delicate Ithomia^ are all more or less trans- 
parent, with black veins and borders, and often with 
marginal and transverse bands of orange red. Those 
different forms are nil copied by the various species 
of Leptalis, every band and spot and tint of coloar, 
and tlie various degrees of transparency, being exactly 
reproduced. As if to derive all the benefit possible 
1 this protective mimicry, the habits have become 
■nodifiod that the Leptalides generally frequent tho 
very same spots as tbeir models, and have the same 
I of flight; and as they aro always very scarce 
(Mr, Bates estimating their numbers at abont one to a 
tiiotuaad of the group they resemble), there is hardly a 
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possibility of their being found out by tlipir 
It is also very remarliablo that in almost every case the' 
particular Ithomias anil other species of HeliconiJa 
wliich they resemble, are noted as being very common 
species, swarming in individuals, and found over n 
wido range of country. Tliis indicates antiquity 
permanence in the species, and is exactly tho condition 
most essontial both to aid in the development of the 
resemblance, and to increase its utility. 

But the LeptilidcH are not tlie only insects who have 
prolonged their existence by imitating tho great pro- 
tected group of HeliconidiD ; — a genus of quite another 
family of roost lovely small American butterflies, tlio 
Eryeinid^, and three genera of diurnal moths, also 
present siicciea which often mimic tho same dominant 
forms, so that Gome, as Ithomia ilerdina of St. Paulo, 
for instance, have flying with them a few individuals 
of three widely different insects, which aro yet dis- 
guised with exactly the same form, colour, and mark- 
ings, BO as to bo quite undistinguishable when upon the 
wing. Again, the HeliconidiB are not tho only group 
that are imitated, although they are tlio mnst frequent 
models. The black and red group of South American 
Papilios, and the liandsome Erycinian genus Stalachtis, 
have also a few who copy them ; but this fact offers no 
dilEcuity, since these two groups are almost as domi- 
nant as tho Hcliconida;. They both fly very slowly, 
they are both conspicuously coloured, and thoy botkj 
abound in individuals ; so that there is every reason 
believe that they possess a protection of a similar kint 
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to the Heliconicl.T, and that it is therefore equally an 
ailvantagd to other insects to be mistaken for tliem. 
Tliero is aUo aaothcr extraordinary fact that we are 
not yet in a position clearly to comprehend : some 
groups of tho HoliconidED UicmHolvea mimic other 
groups. Species of Heliconia mimic Mechanitis, and 
every species of Napcogenea mimics some other Heli- 
conideous butterfly. Tliis would seem to indicate that 
the distasteful secretion is not produced alike by all 
members of the family, and that where it is deficient 
protective imitation comes into play. It is this, per- 
haps, that has caused such a general resemblance 
among the Ilcliconidar, snch a uniformity of type with 
great diversity of colouring, biuco any aberration 
causing an insect to cease to look like one of tlie family 
would inevitably lead to its bciug attacked, wounded, 
and exterminated, even although it was not eatable. 
In other parts of the world an exactly parallel series 
of facts have been observed. The Danaida) and tho 
Acrteida! of the Old World tropics form in fact one 
great jjronp with the Hcliconidaa. They have the same 
general form, structure, and habits : they possess the 
same protective odour, and are equally abundant in 
individmila, although not so varied in colour, blue and 
white spots on a black ground being the most general 
pattern. The insects which mimic these are chiefly 
Pnpilios, and Diadema, a genus allied to our peacock 
and tortoiscubcll butterflies. In tropical Africa there is 
a peculiar group of the genus Danais, characterized 
by dark-brown and bluish-white colours, arranged in 
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bands or stripes. One of these, DaimU iiiaviua, 
exactly imitated both by Papilio bippocoon and by 
Diadema anthcdon ; another, Danais echcria, by Pa- 
pilio cenea; and in Natal a variety of tlio Danais is, 
found having a white spot at the tip of wings, acooi 
panied by a variety of the Papilio bearinj 
sponding wlute spot Acrata gea is copied in its v( 
peculiar stylo of colouration by the female of Papilio 
cynorta, by Panopa^a hirce, and by the female of Elym- 
niaa phegea. Acra;a enryta of Calabar has a female 
variety of Panopea hirce from the same place which 
exactly copies it ; and BIr. Trimen, in his paper on 
Mimetic Analogies among African Butterflies, pubUshod 
in tJie Transactions of the Linna;an Society for 1868, 
gives a list of no loss than sixteen species and varieties 
of Diadema and its nlhes, and ten of Papilio, which in 
their colour and markings arc poi-fcct mimics of species 
or varieties of Danais or Acrxa which inhabit the same 
districts. 

Passing on to India, we have Danais tytia, a butter- 
fly with semi-transparent bluish wings and a border of 
rich reddish browm. Tliia remarkable style of colour- 
ing is exactly reproduced in Papilio agestor and in 
Diadema nania, and all three insects not unfrequently 
come together in collections made at Darjeeling. In 
tho Philippine Islands the large and curious Idea 
leuconoo with iU semi-transparent white wings, veined 
and spotted with black, i* copied by the rare Papilio 
idxoidcs from the same islands. 

In the Malay archipelago the very common 



nais ift^^J 
s vory^^^ 



I 




SESBmsLAJXCES AMOXG AXmALS. 



87 



beautiful Euplxa niidamtis is so exactly mimicked by 
two rare Papilios (P. paradoxa and P. ainigma) that I 
generally caught them under the impression that they 
were the more common species ; and the equally com- 
mon and even more beautiful Euplata rhadamanthus, 
with its pure white bands and spots on a ground of 
glossy blue and black, 19 reproduced in tho Papilio 
caunus. Here also there are species of Diadema imi- 
tating tho same group in two or three instances ; but 
we shall have to adduce theao further on in connexion 
with another branch of the subject- 
It has been already mentioned that in South America 
there is a group of Papilios wliich have all tho char- 
acteristics of a protected race, and whose pocnliar 
colours and markings are imitated by other buttcrfliea 
not so protected. There is just such a group also in 
the East, having very similar colours and tho same 
habits, and these also ore mimicked by other species 
in the same genus not closely allied to them, and also 
by a few of other families. Papilio hector, a common 
Indian butterfly of a rich black colour spotted with 
crimson, is so closely copied by Papilio romulus, that 
the latter insect has been thought to bo its female. A 
close examination shows, however, that it is essentially 
different, and belongs to another section of the genus. 
Papilio antiphus and P. diphilus, black swallow-tailed 
butterflies with cream-coloured spots, are so well imi- 
tated by varieties of P. theseus, that several writers 
have olaased them as tho same species. Papilio liris, 
found only in the island of Timor, la accompanied 



MIMICSY, AND OTSES PBOTECTIVB 




there by P. a^nomaua, the female of whieli so exactly; 
rospmbk'S it that they can hardly bo separated in the 
cabinet, and on the wing are quite undistinguishable. 
But one of the most curious cases is the fine yellow-, 
spotted Pnpilio coon, which is unmistnkeahly imitata 
by tile female tailed form of Papilio memnon. The! 
are both from Sumatra ; but in North India P. coon " 
is replaced by another species, which has been naincil 
P. donblodnyi, having red spots instead of yellow; 
and in the same district the corresponding female 
tailed form of PapiHo androgens, sometimes considered 
ft variety of P. memnon, is similarly red-spotted, Mr. 
Westwood has described some curious day-fiying moths 
(Epicopeia) from North India, which have tlte form 
and colour of Papilios of tliis section, and two of thesda 
ore very good imitations of Papilio polydorus 
Papilio varuna, aldo from North India. 

Almost all these cases of mimicry are from the" 
tropics, where the forms of life are more abundant, 
and where insect development especially is of unchecked 
luxuriance; but tliere are also one or two instances in 
temperate regions. In North America, the large and 
handsome red and black butterfly Danais orippus is 
very common; and tlie same country is inhabited by 
Limenitis archippus, which closely resembles the 
Danais, while it diflcrs entirely &om every species c 
it« own genus. 

The only case of probable mimicry in our own com 
try is the following : — A very common white moth 
fSpilosoma meothastri) was found by Mr. Stninton 
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to bo rejected by young turkeys among bundreJa of 
other moths on which they greedily fed. Each bird in 
succession took hold of this moth and threw it down 
again, as if too nasty to eat. Mr. Jenner Weir also 
found that this motli was refused by the Bullfinch, 
ChalHiich, Yellow Hammer, and Red Bunting, but 
eaten after much hesitation by the liobin. Vio may 
therefore fairly conclude that this sjicciea would be dis- 
agreeable to many other birds, and would thus have an 
immunity from attack, which may be the cause of its 
great abundance and of its conspicuous white colour. 
Now it ia a curious thing that there is another moth, 
Diaphora mendica, which appears about the same time, 
and whose female only is white. It ia about the same 
size as Spilosoma menthastri, and sulHciently resembles 
it in the dusk, and this moth Is much less common. It 

na very probable, tlierefore, that these species stand 
in the same relation to each other as the mimicking 
butterflies of various families do to the Heliconidpi aud 
Danaidrc. It would bo very interesting to experiment 
on all white moths, to ascertain if those ivliich are 
most common are generally rejected by birds. It may 

anticipated that they Tv-ould bo so, because whito 
is the most conspicuous of all colours for nocturnal in- 
sects, and had thoy not some other protection would 
certainly be very injui-ious to them. 

LrpiilopUra mimicldng other Insects. 

In tho preceding cases we have fou:id Lepidoptera 

imitating other species of tho same order, and such 
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species only as we have good reason to believe were 
from the attacks of many insectivorous creatures ; but 
there arc otlior instances in which they altogether lose 
the oxtomal appearance of the order to which they be- 
long, and take on the dress of beoa or wasps— insects 
which have an undeniable protection in their stings. 
The SesiidiE and jEgeriida?, two families of day-flying 
moths, arc particularly remarkable in this i-espect, and 
a mere inspection of the names given to the various 
sjKXiies shows how the resemblance has struck every- 
one. Wo have apiformia, vespiforrae, ichneumoni- 
forme, scoIiKforme, sphegiforme (bee-like, wasp-like, 
ichneumon-like, &c.) and many others, all indicating a 
resemblance to stinging Hymenoptera. In Sritain we 
may particularly notice Soaia faombiliformis, which very 
closely resembles the male of the largo and common 
humble boe, Eombus hortorum ; Sphocia craboni- 
forme, which is coloured like a hornet, and is (on 
the authority of Mr. Jenner Weir) much more like it 
when alive than when in the cabinet, from the way in 
which it carries ita wings ; and the currant clear-wing, 
Trochilium tipuliforme, which resembles a small black 
wasp (Odynerus sinuatus) very abundant in gardens at 
the same aeaaon. It has been ao much the practice to 
look u[ion these resemblances as mere curious analogies 
playing no part in the economy of nature, that we have 
scarcely any observationa of the habits and appearance 
when alive of the hundreds of ajwcies of those groups 
in various parts of the world, or how fiir they are ac- 
companied by Hymenoptera, which they specifically 
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resemble. There are many species in India (liko tlioao 
figored by Pioiiissor Weatwood in his " Oriental Ento- 
mology ") wliicli liave the hind legs very broad and 
densely hairy, so aa exactly to imitate the brusli-legged 
bees ( Scop uli pedes) which abound in the samo country. 
In this vase we have moro than mere reaemblanco uf 
colour, for that which is an important functional struc- 
ture in tlie ono group is imitated in another whoso 
habits render it perfoctly useless. 



Mimicry among Seetles. 
It may fuirty be expected that if these imitations of 
one creature by another really serve as a protection 
to weak and decaying species, instances of tho santo 
kind will be found among other groups than the Lc- 
pidoptcra ; and such is the case, although thoy are 
seldom so prominent and so easily recognised as thoso 
already pointed out as occurring in that order. A few 
very interesting examples may, however, bo pointed out 
in most of the other orders of insects. The Coleop- 
tei-a or beetles that imitate other Colooptera of distinct 
groups are very numerous in tropical countries, and 
they generally follow the laws already laid down as 
regulating these phenomena. The insects which others 
imitate always have a special protection, which leads 
them to bo avoided as dangerous or uneatable by small 
insectivorous animals ; some have a disgusting taste 
(analogous to that of tlie Hcliconid^c) ; others have 
such a hard and stony covering that they cannot be 
crushed or digeateil j while a third set arc very active, 
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nnd armed with powerful jaws, as well aa having some 

disagreeable aecretion. Some species of Eumorphida) 
and HispidEB, small flat or liemispherical beetles which 
are exceedingly abundant, and have a disagreeable se- 
cretion, are imitated by others of the very distinct 
group of Longicomea (of which our common musk- 
beetle may be taken as an example). The extraordi- 
nary little Cyclopeplns batesii, belongs to the same 
sub-family of this group as the Onychoeerns scoqiio 
and 0, conccntricus, which have already been adduced 
as imitating with such wonderful accuracy the bark 
of the trees they habitually frequent ; but it differs 
totally in outward appearance from every one of its 
allies, having taken upon itself the exact Ehapo and 
oolouring of a globular Corynomalua, a little stinking 
beetle with clubbed antcnniD. It is curious to see how 
these clubbed antenna are imitated by an insect be- 
longing to a group with long slender antcnnic. The 
sub-family Anisocerinffi, to which Cyclopeplns belongs, 
is charactpriscd by all its members possessing a little 
knob or dilatation about the middle of the antenna. 
This knob is considerably enlarged in C. hatcsii, and 
the terminal portion of the antenna; beyond it Is so 
small and slender as to be scarcely visible, and thus an 
excellent substitute is obtained for the short clubbed 
antennae of the Corynomalus. Erythroplatis corallifcr 
is another curious broad flat beetle, that no one would 
take for a Longicorn, since it almost exactly resembles 
Cephalodonta spinipes, one of the commonest of tho 
South Amcricau HiKpidai ; and what is sliEl 
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remarkable, another Longicorn of a distinct group, 
Streptolabis liis])oi(leB, was found by Mr. Bates, which 
resembles the same insect with eqnal minuteness, — a 
case exactly' parallel to that among butterflies, where 
species of two or three distinct groups mimicked the 
eamo Heliconia. Many of the soft-winged beetles 
( Malacoderms ) are excessively abundant ia indivi- 
dnals, and it is probable that they have some similar 
protection, more espeeiaUy as other species often strik- 
ingly resemble them. A Longicorn beetle, Pfecilo- 
derma terminate, found in Jamaica, is coloured exactly 
in the same way as a Lycus (one of tho Malacoderms) 
from tlio same island. Erosohema poweri, a Longicorn 
from Australia, might certainly bo taken for one of 
the same group, and several species from the Malay 
Islands are cfjually deceptive. In the Island of Celebes 
I found one of this group, having the whole body and 
elytra of a rich deep blue colour, with the head only 
orange ; and in company witli it an insect of a totally 
difiercnt family (Eucneniidiu) with identically the same 
colouration, and of so nearly tho same size and form 
as to comjilctely puzzle the collector on every fresh 
occasion of capturing tlicui. I have been recently in- 
formed by Mr. Jenner Weir, who keeps a variety of 
small birds, that none of them will touch our com- 
mon "soldiers and sailors" (species of Malacoderms), 
tliua confirming my belief that they were a protected 
group, founded on tho fact of their being at once very 
abundant, of conspicuous colours, and the objects of 
miraicry. 
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There are a number of the larger tropical weevi 
wtich have the elytra and tlio whole covering of Uia^ 
body so hard as to be a great annoyance fo the entomo-' 
legist, because in attempting to transfix them the points 
of his pins are constantly tnmcd, I iiave foand it ne- 
ceasary in these cases to drill a hole very carefully with _ 
the point of a eliarp penkuifo before attempting to inse 
a pin. Many of the fine long-antenniBd Anthribidje (ai 
allied group) have to be treated in the same way. Wjq 
ean easily understand that after small birds have in v 
attempted to eat these insects, they shonld get to know 
them by sight, and ever after leave them alone, and ill 
vriil then be an advantage for other insects which 
comparatively soft and eatable, to bo mistaken for themjJ 
We nccfl not be surprised, therefore, to find that there 
are many Longicorns whicli strikingly resemble tlu 
" hard beetles " of their own district. In South Brazil, 
Acanthotritns dorsalis is strikingly likea C'urcnlioofthl 
hard genus Heiliplus. and Mr, Bates assures me that Ji 
found Gymnoeerus eratosomoides (a Longieorn) on the 
same tree with a hard Cratosomus (a wee%'il), which it 
exactly mimics. Again, the pretty Longieorn, Phncel- 
locera bntesii, mimics one of the hard AnthribidiE of the 
genus Ptychoderes, having long slender antennro. In 
the Moluccas we find Caein anthriboides, a small Longi- 
eorn which might be easily mistaken for a very connnon 
species of Anthribid.'o found in the same districts ; and 
the very rare Capnolymma stygium closely imitates the 
common Mecocerus gazella, which abounded where it 
was taken. DoHops curculiunoidcs and other tdlied 
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Longicoms from tho Philippine Islands most curionsly 
rcacmble, both in form and colouring, the brillinnt 
Pachyrhynchi, — Curculionidas, whicli arc almost pecu- 
liar to that group of tslanda. The remaining family of 
Coleoptera most frequently imitated is the Cicindclida-. 
Tho rare and carious Longicom, Collyrodes lacordairpi, 
has exactly tho form and colouring of the genus Collyris, 
nhilo an uudescribed species of Hetoromcra is exactly 
like a Therates, and was taken running on tlio trunks 
of trees, as is the habit of that group. Tliero is one 
curious example of a Longicom mimicking a Longicorn, 
like the Papilios and Heliconidse which mimic their 
own allies, Agnia faaciata, belonging to the sub-faraily 
Hypselominje, and Nemophas grayi, belonging to tho 
Lamiinic, were taken in Amboyna on the same fallen 
tree at tho same time, and were supposed to be theaamo 
epecies till they were more carefully examined, and 
foDud to be structurally quite different. The colouring 
of these insects ia very remarkable, being ricli steel-blue 
block, crossed by broad hairy bands of orange buff, and 
out of the many thousands of known species of Longi- 
oorus tliey are probably the only two which are so 
coloured. The Nemophas grayi is the larger, stronger, 
and Iwtter armed insect, and belongs to a more widely 
spread and dominant group, very rich in species and 
individuals, and ia therefore most probably tho subject 
of mimicry by the other species. 

Beetles mimicking other Insects. 
We will now adduce a few cases ia which beetles 
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■ icsocts, and insects of other orders 



imitate otlie 
tatc beetles. 

Charis melipona, a South American Longieorn 
tlie family Necydalidfe, has been so named from its 
resemblance to a small bee of the genus Melipona. 
It is one of tho moat romarkable ciisea of mimicry, 
since tho beetle has the thorax and body densely hairy 
like the bee, and the legs are tufted in a manner most 
nnusual in the order Coleoptera. Another Longicom, 
Odontoccra odyncroides, has the abdomen banded with 
yellow, and constricted at the base, and is altogether 
BO exactly like a, small common wasp of tho genus Ody- 
nerus, that Mr. Bates informs us he was afraid to take it 
out of his not with his fingers for fear of being stung. 
Had Mr. Bates's taste for insects been less omnivorous 
than It was, tho beetle's disguise might have saved it 
from his pin, as it had no doubt often done from the 
beak of hungry birds. A larger insect, Sphecomorpha 
chalybca, is exactly liite one of the large mctalUo blue 
wasps, and like them has the abdomen connected with 
ihc thorax by a pedicel, rendering tho deception most 
complete and striking. Many Eastern species of Lon- 
gicoms of the genus Oberea, when on the wing ex- 
actly resemble Tenthredinidae, and many of the small 
species of Uesthcsis run about on timber, and cannot 
bo distinguished from ants. There is one genus of 
Houth American Longicorns that appears to mimic 
the sliicldcd bugs of tho genus Scutellera. Tho Gym- 
nocerous capucinus is one of these, and is very 
like Pacliyotris fabricii, one of tho ScutellcridEB. The 
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beaatiful Gyinnoceroas dulcissimus is also very like 
the samo group of insects, tliuugh tlieru is no kaown 
species tbat exactly correspondB to it ; but this is not 
to be wondered at, as the tropical Hcmiptera bave 
been comparatively so littlo cared for by collectors. 

Insects mimicking Species 0/ other Orders. 

Tlie most remarkable caso of an insect of another 
order mimicking a beetle is that of the Condylodera 
tricondyloides, one of the cricket family from tlio Phi- 
lippine Islands, which is so exactly liko a Tricondyla 
(one of the tiger lieetles), that such an experienced 
entomologist as Professor Westwood placed it among 
them in his cabinet, and retained it there a long time 
before he discovered his mistake ! Both insects run 
along the trunks of trees, and whereas Tricondylaa are 
very plentiful, the insect tbat raimioa it is, as in all 
other cases, very rare. Mr. Bates also informs ns that 
ho fonnd at Santarem on the Amazon, a species of 
locust which mimicked one of the tiger beetles of the 
genus OJontocheila, and was found on the same trees 
which they frequented. 

There are a considerable number of Diptera, or two- 
winged flies, that closely resemble wasps and bees, 
and no doubt derive much benefit from the whole- 
some dread which those insects excite- The Midas 
dives, and other species of large Brazilian flies, have 
dark wings and metallic blue elongate bodies, resem- 
bling the large stinging Sphegidj) of the same coun- 
try; and a very large fly of the genus Asiliis has 
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black-banded wings and the abdomon tipped wii 
orange, bo as exactly to rcsomblo the fine bee Euglossa 
dimidiata, iind both arc found in the same parts of 
South Atuoriea. We have ako in our own country spe- 
cies of Bombjlius which are almost exactly like bcca. 
In these coses the end gained by the mimicry is no 
doubt freedom from attack, but it has sometimes an 
altogether diiTerent purpose. Tliere are a nnraber of 
parasitic flies wboso larvaj feed upon (ho larva; of bees, 
Bucti as the British genus Tolucclla and many of 
the tropical Bombylii, and moat of these are exactly 
like the particular BpecJes of bee they prey upon, so 
that they can enter tlieir uests unsuspected to deposit 
tlieir eggs, Tbero are also bees that mimic bees. Tho 
cuckoo bees of the genus Nomada are parasitic on the 
Atidrenida<, and they resemble either wasps or species 
of Andrena j and tlie parasitic humble-bees of tlio genus 
Apathus almost exactly resemble tlio species of humble- 
bees in whose nests they are reared. Mr. Bates informs 
us that ho found numbers of these " cuckoo" bee* and 
flies on tho Amazon, which all wore tbo livery of 
working bees peculiar to tho same country. 

There is a genus of small spiders in tho tropics which 
feed on ants, and tliey ai-e exactly like auta themselves, 
which no doubt gives them more opportunity of seizing 
their prey ; and Mr. Bates found on the Amazon a 
species of Mantis which exactly resembled the white 
ants which it ibd upon, as well as several specios of 
crickets (Scaphura), wliich resembled in a wonderful 
manner different sand-wasps of largo size, wliich 
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constantly on the search for crickets with whicli to 
provision their nesta. 

Perhaps the most wonderful case of all ia the large 
caterpillar mentioned by Mr. Bates, which startled him 
by its close rescmblaneo to a small snake. The first 
three segments behind the head were dilatable at the 
will of the insect, and had on each side a largo black 
[mpillnted spot, wliich resembled the eyo of the reptile. 
Moreover, it resembled a poisonons viper, not a harm- 
less species of snake, as was proved by the imitation of 
keeled scales on fho crown produced by the recnmbcnt 
feet, as the caterpillar threw itself backward I 

The attitudes of many of the tropical spiders arc 
most extraordinary and deceptive, but little attention 
has been paid to tliem. Tlioy often mimic other in- 
■ects, and some, Mr. Bates assures ns, are exactly like 
fiower buds, and take their station in the axils of leaves, 
whore they remain motionless waiting for their prey. 



Case» of Mimkry among tlie Vertehrata. 

Having thus shown Iiow varied and extraordinary 
are the modes in which mimicry occurs among insects, 
■we have now to enquire if anything of tho same kind 
is to be obsoned among vertebratcd animals. When 
we consider all tho conditions necessary to pi-oduco a 
good deceptive imitation, we shall seo at once that such 
can very rarely occur in tbo higher animals, since they 
possess none of tlioso facilities for tho almost infinite 
modifications of cxtenial form which exist in tho very 
nature of insect organization. The outer covering of 
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iiisecfs being more or less solid and horny, tliey are 
capable of almost any amount of chaiij^e of form 
and appearance without any essential modification 
intfirnally- In many groups the wings give much of 
tlie character, and these organs may be much modified 
both in form and colour without interfering with their 
special functions. Again, the number of species of 
insects is so great, and there is such diversity of form 
and proportion in every group, that the chances of an 
accidental approximation in size, form, and colour, of 
one insect to another of a diiferent group, are very 
considerable ; and it is these chance approximations 
that furnish the basis of mimicry, to bo continually 
advanced and perfected by the survival of those 
varieties only wliieli tend in the right direction. 

In the Vortebrata, on the contrary, the skeleton 
being internal the external form de|>ends almost en- 
tirely on the proportions and arrangement of that 
skeleton, which again is strictly adapted to the func- 
tions necessary for the well-being of the animal. The 
form cannot therefore be rapidly moilifiod by variation, 
and the thin and flexible integument will not admit 
of the development of such strange protuberances as 
occur continually in insects. The number of species of 
each group hi the same country is also comparatively 
small, and thus the chances of that first accidental 
resemblance which is necessary for natural selection 
to work upon are much diminished. We can hardly 
see the possibility of a mimicry by which tho elk could 
escape from the wolf, or the buSiilo from the tiger. 
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There is, however, in one group of Vcrtebrata such a 
general similarity of form, that ft very slight modi- 
fication, if accompanied by identify of colour, would 
produce tho necessary amount of resemblance ; and 
&t the same time there exist a number of species which 
it would be advantageous for others to resemble, since 
they are armed with the most fatal weapons of offence. 
We accordingly find that reptiles furnish as with a 
Tery remarkable and instructi\'e case of true mimicry. 

Mimicry among Snakes. 
There are in tropical America a number of venomous 
snakes of tho genus Elaps, which are ornamented with 
brilliant colours disposed In a. peculiar manner. Tho 
ground colour is generally bright red, on which arc 
black bands of various widths and sometimes divided 
into two or three by yellow rings. Now, in tho same 
country arc found several genera of harmless snakes, 
having no affinity wliate^er with the above, but 
coloured exactly the eanic. For example, tho poisonous 
£laps fnlvins often occurs in Guatemala witli simple 
black bands on a coral-red ground ; and in the same 
country is found the harmless snake FHocerus equalb, 
coloured and banded in identically tho same manner. 
A variety of Elaps corallinus has tho black bauds 
narrowly bordered with yellow on the same red ground 
colour, and a hannlcsa snake, Ilomalocranium sciiii- 
cinctum, has exactly the same markings, and both are 
iound in Mexico, Tho deadly Elaps Icmniscatus has 
tho black bands very broad, and each of tliem divided 
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into three ty narrow yellow rings ; and tliis again \ 
exactly copied by a harmless snake, Pliooerus elapoides, 
which is fonnd along with its model in Mexico. 

But, more remarkable still, there is in South Ame- 
rica a thii-d group of snakes, the genus Osyrhopus, 
doubtfully venomous, and having no immediate affinity 
with either of tho preceding, which has also the same 
curious distribution of colours, nnniely, variously dis- 
posed rings of rod, yellow, and black; and there aro 
some cases in which species of all three of tliese 
groups similarly marked inhabit tho same district. 
For example, Elaps mipartitus has single black rings 
very close together. It inhabits tho west side of tho 
Andes, and in iho same districts occur Pliocerus eury- 
zonns and Oxyrhopns petolarius, which exactly copy 
its pattern. In Brazil Elaps lemnlscatus is copied by 
Oxyrhopus trigeminus, both having black rings dis- 
posed in tlirees. In Elaps liemiprichii the ground 
colour appears to bo black, with alternations of two 
narrow yellow bands and a broader red one; and of 
this pattern again wo liavo an exact double in Oxy- 
rhopus formosus, both being foond in many localities 
of tropical South America. 

What adds much to the extraoi-dJnary character of 
theao rosemblancea is the fact, that nowhere in tho 
world but in America aro there any snakes at all 
which have this atylo of colouring. Dr. Guntlicr, of 
the British Museum, wlio has kindly furnished some 
of tho details here referred to, assures mo that this is 
tbecoso; and that rod, black, and yoUow rings occur 
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togetlicr on no other sncikcs in tlio world but on Elaps 
and tlie species wliicli bo closely i-csemblc it. In all 
these cases, the size and form as well as the coloura- 
tion, are so uinch alike, that none but a naturalist 
would distinguish the harmless from tbo poisonous 
species. 

Many of the amall tree-frogs are no doubt also 
mimickers. When seen in their natural attitndes, I 
have been often unable to distinguish them from beetles 
or other insects sitting upon leaves, but regret to say 
I neglected to observe what species or groups they 
most resembled, and the subject docs not yet seem to 
liave attracted the attention of nnturalists abroad. 

Mimicry amonff Birds. 
In tho class of birds tliero are a number of cases 
that make somo approach to inimi^rj-, snch as the 
resomblanco of the cuckoos, a weak and defenceless 
group of birds, to hawks and Gallinacoa;. There is, 
however, one example which goes much further than 
this, and seems to be of exactly the same nature as 
the many cases of insect mimicry which have been 
already given. In Australia and tlio Moluccas there is 
a genus of honeysuckcrs called Tropidorhynchus, good 
sized birds, very strong and active, having powerful 
grasping claws and long, curved, sharp beaks. They 
assemble together in groups and small flocks, and they 
have a very loud bawling note, which can be heard 
great distance, and serves to collect a number 
together in time of danger. They are very plentiful 
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and very pngnacioua, frequently driving away crowS, 
and even hawks, which percli on a tree where a few of 
them are assembled. They are all of rather dull and 
obscure colours. Now in the same countries there is 
a group of orioles, forming the genus Mimeta, much 
weaker biivis, which have lost the gay colouring of 
their allies the golden orioles, being usually olive-green 
or brown ; and in several cases these most curiously 
resemble the Tropidorhj-nchus of the same island. For 
example, in the island of Bouru is found tho Tropido- 
rhynchus bouruensis, of a dull earthy colour, and the 
Mimeta bouruensis, which resembles it in the follow- 
ing particulars : — The upper and under surfaces of the 
two birds are exactly of tho same tinta of dark and 
light brown ; the Tropidorhynchus has a large bare 
black patch round tlio eyes; this is copied in tho 
Mimeta by a patch of black feathers. The top of the. 
head of tho Tropidorhj-nchus has a scaly appei 
from tho narrow scale-formed feathers, which are 
tated by the broader feathers of tho Mimeta having 
dusky line down each. Tho Trojiidorhynchus has a 
pnle raff formed of curious recurved feathers on tJio 
nape (which has given the whole genus the name of 
Friar birds) ; this is represented in tho Mimeta by n 
pale band in the same position. Lastly, the bill of the 
Tropidorhynchus is raised into a protuberant keel at tho 
base, and tlio Mimeta has the same character, although 
it is not a common one in tlie gonna. The result is, 
that on a superficial examination tho birds aro identical, 
although they have important structural differences, 




and cannot be placed near each oilier in any n&ttiriil 
arrangement, Aa a proof that tlio resemblance is really 
deceptive, it may be mentioned that the Mimeta is 
figured and described as a honeyaucker in the costly 
" Voyage do I'Astrolabe," under the name of Philedon 
bouruensia I 

Passing to the island of Ceram, we find allied species 
of both genera. The Tropidorhynchus aubcornutna is 
of an earthy brown colour washed with yellow ochre, 
with bare orbits, dusky cheeks, and the naual pale re- 
curved nape-ruif. The Mimeta forsteni ia absolutely 
identical in the tints of every part of tlie body, the 
details of which are imitated in the same manner aa 
in the Bouru birds already described. In two other 
islands there ia an approximation towards mimicry, 
althonglt it is not so perfect as in the two preced- 
ing cases. In Timor the Tropidorhynchus timoriensis 
IB of the usual earthy brown above, with the nape-mif 
very prominent, the cheeks black, the throat nearly 
whito, and the wbolo under surface pale whitish brown. 
These various tints are all well reproduced in Mimeta 
jcens, the chief want of exact imitation being that 
the lliroat and breast of the Tropidorhynchus has a 
,-ery scaly appearance, being covered with rigid pointed 
feathers which are not Imitatod in the Itlim eta, although 
there are signs of faint dusky spots which may easily 
furnish the groundwork of a more exact imitation by 
the continued survival of favourable variations in the 
same direction. Tlicrc ia also a large knob at the base 
of the bill of the Tropidorhynclius which is not at all 
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imitated by the Mimota. In tlio island of Morty 
(nortli of Gilolo) there exiata the Tropidorhynchna 
fiiscicapillus, of a dark sooty brown colour, especially 
on tlie head, while the under parta are rather lighter, 
and the characteristic ruff of tho napo is wanting. 
Now it is curious that in the adjacent island of Gilolo 
sliould be found the Mimcta phseochromus, the up] 
Burfaco of which ia of exactly tho same dark soc 
tint as the Tropidorhynchns, and ia the only known 
species that is of such a dark colour. The under side 
is not quite light enough, but it is a good approxi- 
mation. This Mimota ia a rare bird, and may very I 
probably exist in Morty, tiiongh not yet found tliereiT^ 
or, on the other hand, recent changes in pliysical j 
graphy may have led to tho restriction of the Tropido* 
riijTichus to that island, where it is very common. 

Here, then, we have two cases of perfect mimicry ■ 
and two others of good approximation, occurring 
between Bpccies of tho same two genera of birds ; and 
in three of these cases tho pairs that resemble each 
other aro found together in the same island, and 
to which tliey aro peculiar. In all tlieso cases the 
Tropidorhynchns is rathor larger than the Mimcta, 
but the difference ia not beyond the limits of varia- 
tion in species, and tho two genera are aomewhat 
alike in form and proportion. There are, no doubt, 
some special enemies by which many small birds are 
attacked, but which aro afraid of the Tropidorhynchns 
(jirobably some of tho hawks), and thus it becomes 
advantageous for the weak Mtmeta to resemble tha 
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strong, pugnaciom, noisy, and very abundant Tropi- 
dorh3mc)ins. 

My friend, Mr. Oatert Salvia, bas given me another 
interesting case of bird miaiicrj'. In tlie neighbour- 
bood of Rio Janeiro is found an insect-eating bawk 
(Harpagus diodon), and in the same district a bird- 
eating hawk (Accipiter piteatus) wbicli closely re- 
sembles it. Both are of the same ashy tint beneath, 
with the thighs and under wing-coverts reddish brown, 
80 that when on the wing and seen from below they 
are undistinguishable. The cnriona point, however, is 
that the Accipiter has a much wider range than the 
Harpagus, and in the regions where the insect-eating 
species is not found it no longer resembles it, the under 
wing-coverts varying to white; thus indicating that 
the red-brown colour is kept true by its being nsefal 
to the Accipiter to be mistaken for the insect-eating 
species, which birds have learnt not to bo a&aid of. 

ARmicri/ among Mammals, 
Among the Mammalia the only case which may be 
true mimicry is that of the insectivorous genus Cla- 
dobatea, found in the Malay countries, several species 
of which very closely resemble squirrels. The size is 
about the same, the long bushy tail is carried in the 
same way, and the colours are ver^' similar. In this 
cose the use of the rcEeTnbtanco must be to enable the 
Gladobatcs to approach the insects or small birds on 
which it feeds, nnder the diegmse of the harmless £rnit- 
eaiing squirrel. 
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Objections to Afr. Bates'" T/worrf of Mimtcty, 

Having now completed oiir Bnrvey of the most pro- 
minent and remarkable cases of miraicrj that have yet 
been noticed, we mnst say somothiop of the objections 
tliat linvo been made to the theory of their prodnction 
given by Mr. Bates, and which we havo endeavoured b> 
illustrate and enforce in the preceding pages. Throe 
counter explanations havo been proposed. Professor 
Wcstwood admits the fact of the mimicry and its pro- 
bable U80 to the insect, but maintaios that each species 
was created a mimic for the purpose of the protection 
thus atTordod it. Mr. Andrew Murray, in his paper on 
the " Disguises of Nature," inclines to tlio opinion that 
similar conditions of food and of surrounding circum- 
stances have acted in some unknown way to produce the 
resemblances j and when the subject was discussed before 
the Entomological Society of London, a third objection 
was added— that heredity or the reversion to ancestral 
typos of form and colouration, might hai-o produced 
many of the cases of mimicry. 

Against tho special creation of mimid(ing species 
there are all the objections ajid difficulties iti the way 
of spec-ial creation in other cases, witli the addition of 
a few that are peculiar to it. Tho most obvious is, 
that wo have grailations of mimicry and of protective 
resemblance — a fact which is strongly suggestive of a 
natural process having been at work. Another very 
serious objection is, that as mimicry has been shown 
to be useful only to those species and groups which 
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ato rare anil probably tlj'ing out, and would ceaao to 
have any effect should the proportionate abundance of 
the two species be reversed, it follows that on the 
special-creation theory tho one species must have been 
created plentiful, tlio other rare ; and, notwithstanding 
the many causes that continually tend to alter the pro- 
portions of species, these two species must have always 
been spei-ially maintained at their respective propor- 
tions, or tlie very purpose for which they each received 
their peculiar characteristics would have completely 
failed. A third difficulty is, tliat although it is very 
easy to understand hoiv mimicry may bo brought 
about by variation and tho survival of the iittest, it 
flcems a very strange thing for a Creator to protect 
an animal by making it imitate another, when the 
very assumption of a Creator implies his power to 
create it so as to require no such circuitous protection. 
These appear to be fatal objections to the application 
of the special-creation theory to this particular case. 
The other two supposed explanations, which may 
be shortly expressed as the theories of "similar con- 
ditions" and of" heretlity," agree in making mimicry, 
where it exists, an adventitious cii-cumstanco not ne- 
cessarily connected with the woll-hoing of the mimick- 
ing species. But several of the most striking and 
most constant facts wliich have been adduced, directly 
contradict both these hypotheses. The law that mi- 
micry is confined to a few groups only is one of these, 
for " similar conditions " must act more or less on all 
groups in a limited region, and " heredity " must 
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iuflaence all groups related to each other in an equal 
degree. Again, the general fact that those species 
which mimic others are rare, while those which are 
imitated are abundant, is in no way explained by either 
of these theories, any more than is the frequent occur- 
rence of Bomo palpable mode of protection lu the 
imitated species. "Reversion to an ancestral type" 
no way explains why the imitator and the imitated 
always inhabit the very same district, whereas allied 
forms of every degree of nearness and remoteness 
generally inhabit different countries, and often dif- 
ferent quarters of the glohe; and neither it, nor 
" similar conditions," will account for the likeness be- 
tween species of distinct groups being superficial only — 
a disguise, not a true resemblance ; for the imitation 
of bark, of leaves, of sticks, of dung ; for the resem- 
blance between species in different orders, and even 
different classes and sub-kingdoms ; and finally, for the 
graduated series of the phenomena, beginning with a 
general harmony and adaptation of tint in autumn and 
winter moths and in arctic and desert animals, and 
ending M'ith those complete cases of detailed mimicry 
which not only deceive predacious animals, but puzzle 
the most experienced insect collectors and the most 
loomed entomologists. 



Mimicry hy Fijmale Insects ont^. 
But there is yet another series of phenomena con- 
nected with this subject, which considerably strengthens 
the view here adopted, while it seems quite iucompa- 
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tible with either of the other hypotheses ; namely, the 
relation of protective colouring and mimicry to the 
Bexual difiereiicea of animala. It will Ijo clear to evorj- 
one that if two animals, which as regards " c:>cternal 
conditions" and ''hereditary descent," arc exactly 
alike, yet differ remarkably in colouration, one resem- 
bling a protected species and the other not, the resem- 
blance that exists in one only can hardly be imputed 
to the influence of external conditions or as the effect 
of heredity. And if, further, it can be proved that 
the one requires protection more than the other, and 
that in several cases it is that one which mimics the 
protected species, wliile the one that least requires 
protection never does so, it will afford very strong 
corroborative evidence that there is a real connexion 
between the necessity for protection and the pheno- 
menon of mimicry. Now the sexes of insects offer 
DS a test of the nature here indicated, and appear to 
furnish one of the most conclusive arguments in favour 
of the tlicory that the phenomena termed " mimicry " 
are produced by natural selection. 

The comparative importance of the sexes varies 
much in different classes of animals. In the higher 
vertebrates, where the number of young produced at a 
birth is small and the same individuals breed many 
years In sucoession, the preservation of both sexea is 
almost equally important. In all the numerous caaes 
in which the male protects the female and her offspring, 
or helps to supply them with food, his importance in 
the economy of nature is proportionately increased, 
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though it is never perhaps quite equal to that of the 
female. In insocts tlie case is very different; they 
pair but oneo in Uioir lives, and the prolonged existence 
of the mule is in most cases quite unnecessary for tlio 
continuance of the race. Tlie female, however, must 
continue to exist long enough to deposit her eggs in a 
place adapted for the development and growth of the 
progeny. Hence there is a wide difference in the need 
for protection in the two sexes ; and we should, there- 
fore, expect to find that in some cases the special pro- 
tection given to the female was in the male leas in 
amount or altogether wanting. The facts entirely con- 
firm this expectation. In the spectre insects (Phas- 
mida>) it is oflcn the females alone that so strikingly 
resemble leaves, while the males show only a rude 
Approximation. The male Diadema misippus is a very 
handsome and conspicuous butterfly, without a sign of 
protective or imitative colouring, while tlio female is 
entirely unlike her partner, and is one of the most 
wonderful cases of mimicry on record, resembling 
most accurately the common Danais chrysippus, iu 
whoso company it ia often found. So iu several species 
of South American Fieris, the males are white and 
black, of a similar type of colouring to our own 
" cabbage " butlorflios, while the females are rich 
yellow and buff", spotted and marked so as exactly to 
resemble species of Heliconidaj with which they asso- 
ciate in the forest. In the Malay archipelago is found 
a Diadema wluch had always boon considered a male 
insect on account of its glossy metallic-blue tints, 
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while its companion of sober brovm was looked upon 
as tlio fomab. I discovered, however, that, the reverse 
is the caso, and tliat the rich and glossy colours of 
the female are imitative and protective, since they 
cause her exactly to resemble tlie common Euplica 
midamus of the same regions, a species which has 
been already mentioneil in this essay as mimicked 
by another butterfly, Papilio paradoxa. I have sjnco 
named tliis interesting species Diadema aoomala (see 
the Transactions of the Entomological Society, 1869, 
p. 2)j.i). In this case, and in that of Diadoma misippus, 
there is no difference in the habits of the two sexes, 
which fly in similar localities; so tliat tlio influence 
of " external conditions " cannot be invoked here as 
it has been in the case of the SouUi American Pieris 
pyrrha and allies, where the white males frequent 
open sanny places, while the Hcticonia-like females 
haunt the shades of tlie forest. 

We may impute to the same general cause (the 
greater need of protection for the iemale, owing to 
her weaker flight, greater exposure to attack, and 
snpremc importance) — the fact of the colours of female 
insects being so very generally duller and less conspi- 
cuous than those of the other sex. And that it is 
■ cliiefly duo to this cause rather than to what Mr. 
B Darwin terms "sexual selection" api>cars to bo 
H shown by the otherwise inexplicable fact, that in the 
H groups which have a protection of any kind inde- 
H pendent of concealment, sexual differences of colour 
H are either quite wanting or slightly developed. Tha 
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Hpliconiil^ and Danaidipj protected by a disagrco- 
ablo flavour, liavo tho femaloB as bright and conspi- 
cnons as tlio mak'S, and very rarely differing at all 
from them. Tlie stinging Hymcnoptera have tho two 
sexea equally well ciilourcd. Tlio Carabida-, tho Cot-- 
ciDellidic, Chrysomelidaj, and the Telephori have both 
sexea equally conspicnoua, and Heldom differing in 
colours, Tho brilliant Curculios, which are protected 
by their hardness, aro brilliant in both sexes. Lastly, 
tho glittering C'etoniadaj and Buprcstida;, which seem 
to bo protected by their hard and polished coats, their 
rapid motions, and peculiar habits, present few sexual 
differences oi' colour, while sexual aeloction has often 
manifested itsolf by structural differences, such a» 
horns, spines, or other processes. 

Cause of lite dull Colours of Female Birds. 
Tho same law mouifosts ilsclf iu Birds. Tho foinale 
while sitting on her eggs requires protection by con- 
cealment to a much greater extent than tho male ; and 
we accordingly find that in a largo majority of the 
cases ill which the male birds aro distinguished by 
QQUsital brilliancy of plumage, the females aro much 
more obscure, and often remarkably plain-coloured. 
The exceptions aro such as omineutly to prove the 
rule, for in most cases we can soo a very good reason 
for them. In particular, there are a few instances 
among wading and gallinaceous birds in which tho 
fonialo has decidedly moro brilliant colours than the 
male ; but it is a most curious and interesting fact 
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that in most if not oil tliosc cases tlio males sit npon 
tlie eggs; so tJiat this exception to tlic usnal rule 
almost (lemoustraU^s that it is because tho process of 
incubation is at once very important and very dan- 
gerous, that tho protection of obscure colouring la 
developed. The most striking esample is that of the 
gray phalaropo (Phalaropus fulicarius). When in 
winter plumage, the sexes of this bird are alike in 
colouration, but in summer the female is much the 
most conspicuous, having n black head, dark wings, 
and reddisli-brown back, while tho male is nearly 
uniform brown, with dusky spots. Mr. Gould in his 
" Birds of Great Britain " figures the two soses in 
botli winter and summer plmaagc, and remarks on 
the strange peculiarity of the usual colours of the two 
Boxes being reversed, and also on the still more curious 
fact that tho " male alone sits on tho eggs," which 
are deposited on tho bare ground. In another British 
bird, tlic dottcrell, tlie female is also larger and more 
brightly-coloured than the male; and it seems to be 
proved that tho males assist in incubation even if they 
do not perform it entirely, for Mr. Gould tells ns, 
*' that they have been shot with tho breast bare of 
feathers, causeil by sitting on tho eggs." Tho small 
quail-like birds forming the genus Turnix have also 
generally largo and bright-coloured females, and we 
arc told by Mr. Jerdon in his " Birds of India " that 
"the natives report that during the breeding season 
tho females desert their eggs and associate in flocks 
while the males are employed in hatching the t 



uc 



mmCHY, AND OTUEF. FIIOTECTIVE 



It is also an ascertained fact, tliat tlio females are 
more bold and pugnacious tliau tlie males. A fui-tlier 
confimatiou of this view is to bo found in the fact 
(not hitlicrto noticed) that in a large majority of the 
caacB in which bright colours exist in both sexes incu- 
bation takes place in a dark hole or in a dome-shaped 
neat. Female kingfishers are often equally brilliant 
with the male, and tboy build in holes in banks. Bec- 
eatera, trogona, motmots, and toucaus, all build in 
holes, and in nono is there any difi'ercnco in tho sexes, 
although they are, without exception, showy birds. 
Parrots build in holes in trees, and in the majority 
of cases they present no marked sexual difiercnco 
tending to concealment of tho female. Woodpeckei's 
are in the s.ame category, since though the sexes often 
differ in colour, tho female is not generally less con- 
spicuous tlian the male. Wagtails and titmice build 
concealed nests, and tho females are nearly as gay as 
their mates. The female of the pretty Australian bird 
Pardalotus punctatus, is very conspienonsly spotted 
on the upper surface, and it builds in a hole in the 
fjround. The gay-coloured hang-nesta (leterina;) and 
the equally brilliant tanagers may be well contrasted; 
for tho former, concealed in their covered nests, pre- 
sent little or no sexual difference of colour — while the 
opeu-nested tanagers have tho females dull-coloured 
and sometimes with almost protective tints. No doubt 
there are many individual exceptions to the rule here 
indicated, because many and various causes have com- 
bined to determine both the colouration and the habits 
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of birds. Tliese have no doubt acted and re-acted 
on each other ; and when conditions liave changed 
one of thcso characters may oflen have become modi- 
fied, while the other, tliough useless, may continue 
by hereditary descent an apparent exception to whftt 
otherwise Beems a very general nile. The facts pre- 
sented by the sexual difFeroncea of colour in birds and 
their mode of nesting, are on the whole in perfect 
harmony with that law of protective adaptation of 
colour and form, which appears to have checked to 
flome extent the powerful action of sexual selection, 
and to have materially influenced the colouring of 
female birds, as it has nndonbtedly done that of 
female insects. 

Use of the gaudy Colcnirs of many CaterpUlari, 
Since this essay was first publisbe<l a very cnriouB 
difficulty has been cleared up by tlio application of 
the general principle of protective colouring. Groat 
numbers of caterpillars are so brilliantly marked and 
coloured as to be very conspicuous even at a consi- 
derable distance, and it has been noticed that such 
caterpillars seldom hide themselves- Otiior species, 
however, are green or brown, closely resembling the 
colours of tlio substances on wliich they feed, while 
others again imitate sticks, and etretch themselves out 
motionless from a twig so as to look like one of its 
branches. Now, as caterpillars form so large a part of 
tho food of birds, it was not easy to understand why 
any of them should have such bright colours and mark 
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iDgs ns to make them speuially visible. Mi 
had put the case to me as a difficulty from anoUiar 
jioint of view, fop ho had arrived at the conclusion that 
brilliant colouration in the animal kingdom is mainly 
due to Eexual Belection, and this could not have acted 
in the case of sexless larva?. Applying here the analogy 
of other insects, I reasoned, that since some caterpillars 
were evidently protected by their imitative colouring, 
and others by tlioir spiny or hairy bodies, the bright 
colours of the rest must also bo in some way useful to 
them. I further thouffht that ns sonio butterflies and 
moths were greedily eaten by birds whilo others were 
distasteful to them, and these latter were mostly of con- 
spicuous eolours, so probably tliese brilliantly coloured 
caterpillars ivcre distasteful, and therefore never eat«n 
by birds. Distastefulness alono ivould however bo of 
little service to caterpillars, because their soft and juicy 
bodies are so delicate, that if seized and afterwards ro- 
joctod by a bird they would almost certainly be killed. 
Some constant and easily perceived signal was therefore 
necessary to serve ns a warning to birds never to touch 
these uneatable kinds, and a very gaudy and conspi- 
cuous colouring with the habit of fully exposing tiiein- 
aelves to view becomes such a sigiial, being in strong 
contrast with the green or brown tints and retiring 
habits of the eatable kinds. Tlio subject was brought 
by me before tlio Eotomological Society (see Proceed- 
ings, Itlareh 4th, IS67), in order that those members 
having opportunities for making ob3er\ation8 might do 
so ia the following summer ; and I also WTOte a letter to 
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tbe Fkld newspaper, begging that some of its readers 
would co-opcrato in making obaervationa on wliat in- 
sects wore rejected by birds, nt the Eamo time fully 
explaining the great interest and scientific importance 
of the problem. It is a curious example of how fow of 
the country readers of that paper are at all interested 
in questions of simple natural history, that I only 
obtained one answer &om a gentleman in Cumber- 
land, who gave me some interesting obserrations on 
the general dislike and abhorrence of all birds to the 
** Gooseberry Caterpillar," probably that of the Magpie- 
moth (Abraxas grossulariata). Neither younfi phea- 
sants, partridges, nor wild-dncks could be induced to 
cat it, sparrows and finches never touched it, and all 
birds to whom ho offered it rejected it with evident 
dread and abhorrence. It n-ill bo seen that tliose ob- 
servations are confirmed by tliose of two members of 
the Entomological Society to whom wc are indebted 
for more detailed information. 

In March, 1809, Mr. J. Jenner Weir communicated a 
Taloable series of obser\'ations made during many j'ears, 
but more especially in tlie two preceding summers, in 
his aviary, containing tho following birds of more or 
less insectivorous habits: — Hobiu, Yellow-Hamraer, 
Roed-bunting, Bullfinch, Cbaffinch, Crossbill, Thrush, 
Tree-Pipit, Siskin, and Redpoll. He found that hairy 
caterpillars were uniformly rejected; five distinct species 
were quite unnoticed by all liis birds, and were allowed 
to crawl about the aviary for days with impunity. The 
epiny caterpillars of tbe Tortoiseshell and Peacock bn^ 
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terflicB were eqnaliy rejected ; bat in both these c 
Mr. Weir thinks it is the taste, not the hairs or spi 
thnt are disagreeable, because some very yonng cate 
pillars of a hairy species were rejected although no hain 
wore developed, and the smooth pupie of the above* 
named butterflies were refused as persistently as I 
spined larvas. In these cases, then, both hairs and 
spines would seem to bo mere signs of uneatableness. 

His next experiments were with those smooth g 
coloured caterpillars which never conceal themselve 
but on tho contrary appear to court observation. 
are those of the Magpie moth (Abraxas gross ulariata), 
whose caterpillar is conspicuously white and black 
spotted — the Diloba coeruleocejihala, whoso ian'fe is 
pale yellow with a broad blue or green lateral band — 
the Cueullia verbasci, whose larva; is greenish white 
with yellow bands and black spots, and Anthrocera 
filipendulie (the six spot Burnet moth), whose c&iett 
pillar is yellow with black spots. These were giv* 
to the birds at varions times, sometimes mixed i 
other kinds of larvae which were greedily eaten, bnl 
they were in every case rejected apparently unnoticed^ 
and were left to crawl about till they died. 

Tho next set of observations were on the doU-J 
coloured and protected lanre, and tlio results of nu- 
merous experiments are thus summarised by Mr. 
Weir. "All caterpillars whose habits .ire nocturnal, 
which are dull coloured, with fleshy bodies and 
smooth skins, are eaten with the greatest avidi^ 
livery species of green caterpillar is also much i 
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lislicc). All GeomotrK, -whose larvto resemble twigs 
aa they stand out from the plant oa their anal 
prologs, aro invariably eaten." 

At the same meeting Mr. A. G. BnUer, of the 
British Mnsenm, commonicAted the results of his 
observations with lizards, frogs, and spidera, which 
strikingly corroborate those of Mr. Weir. Three green 
lizards (Lacorta viridis) which he kept for several 
years, were very voracious, eating all kinds of food, 
from a lomon cheesecake to a spider, and devouring 
flies, caterpillars, and humble bees ; yet there wero 
8ome caterpillars and moths which they would seize 
only to drop immediately. Among these the principal 
were the caterpillar of the Magpie moth (Abraxas 
grosBulariata) and the perfect six spot Bmrnet moth 
(Anthrocera filipendula;). These would be first seized 
but invariably dropped in disgust, and afterwards left 
unmolested. Subsequently frogs were kept and fed 
with caterpillars from the garden, but two of tliese — 
that of the before-mentioned Magpie motli, and that 
of tho V. moth (Halia wavaria), which is green with 
conspicuous white or yellow stripes and black epots — 
3 constantly rejected- When these species were 
first offered, the frogs sprang at them eagerly and 
licked thcra into their mouths ; no sooner, however, 
had fhoy done so than they seemed to bo awaro of 
the mistake that they had made, and sat with gaping 
mouths, rolling their tongues about until they had 
got (jnit of the nauseous morsels, 

With spiders the same thing occurred. These two 
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cnterjiillnra were rcpeatcilly put into tlio webs liotli of 
tlie geometrical and limiting spiders (Epeira diaderaa 
and Lj'cosa sp.), but in the former case tliey were 
cut ont and allowe<l to drop ; in the latter, after dis- 
appearing in the jaws of tlioir captor down his dark 
silken fannol, they invariably reappeared, either from 
below or else fcikiug long strides up the funnel again, 
Mr. Butler has observed iizards fight with and finally 
devour humble bees, and a frog sitting on a bed of 
stone-crop leap up and catch tbo bees which flew over 
hia liead, and swallow thein, in utter disregard of 
their stings. It is evident, Ihoroforo, that tbo posses- 
sion of a disagreeable tasle or odour is a more effec- 
tual protection to certain conspicuous caterpillars and 
moths, than would bo even the possession of a sting. 
Tho observations of these two gentlemen supply 
a very remarkablo confirmation of the hyjiothetical 
solution of tiie difficulty which I had given two years 
I>efore. And ss it ia generally acknowledged that 
the best test of the truth and completeness of a 
theory is the power which it gives us of prevision, 
wo may I think fairly claim this as a caso in which 
tho power of provision Iins been sueceasfidly exerted, 
ani therclbro as furnisliing n very powerful argu- 
ment in favour of tho trutli of tlio theory of Natural 
ISeleetioii. 



Summary, 

I havo now completed a brief, and necessarily very 

imperfect, survey of the various ways in which the 
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extemnl form and colouring of animals is adapted to 
be naoful to them, cither by concealing them from their 
enemies or from the crcatnres they prey upon. It has, 
I hope, been shown that tho subject is one of much 
interest, both as regard a true comprelionsion of tlic 
place cacli animal fUis in tlio economy of nature, and 
the means by whit;h it is enabled to maintain that 
place; and also as tcndiinn; us how important a part 
is played by tho minutest details in the stnictnre 
of animals, and how complicated and delicate is tho 
equilibrium of tho organic world. 

My exposition of tho subject having been necessarily 
somewhat lengthy and full of details, it will be as 
tvell to recapitulate its main points. 

There is a general harmony in nature betn-ooa tho 
colours of an animal and those of its liabitalion. 
Arctic animals are white, desert animals are sand^ 
coloured ; dwellers among leaves and grass aro green ; 
noctunial animals are dusky. These colours aro not 
universal, but are very general, and are seldom re- 
versed. Going on a little further, wo find birds, 
reptiles, and insect-), so tinted and mottled as exactly 
to match the rock, or bark, or leaf, or flower, thoy 
are accustomed to rest upon, — and thereby effec- 
tually concealed. Another step in advance, and we 
have insects which are formed as well as coloured so 
as exactly to resomblc particular leaves, or sticks, or 
mossy twigs, or flowers ; and in tlicse cases very 
peculiar habits and instincts come into play to aid 
in the deception and render the concealment more 
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ctimjilete. We now enter upon a new phase of the 
phenomena, and come to creatures whose colours neither 
conceal them nor mako them like vegetable or mineral 
substances ; on the contrary, they are conspicuoni 
enough, but they completely resemble some othei 
creature of a quite different group, while they differ ' 
mnch in outward appearance from those with which 
all essential parts of their organization show them 
to be really closely allied. They appear like actors 
or masqueradera dressed up and painted for amuse- 
ment, or like swindlers endeavouring to pass them- 
selves off for well-known and respectable members 
of society. What is the meaning of this strange 
travestie ? Does Nature descend to imposture or mas- 
querade? We answer, she does not Her principle! 
are too severe. There is a, use in every detail i 
her handiwork. The resemblance of one animal to ' 
another is of exactly the same essential nature as the 
resemblance to a leaf, or to bark, or to desert sand, 
and answers exactly the same purpose. In the one 
case tlie enemy will not attack the leaf or the bark, 
and so the disguise is a safeguard ; in the other case 
it is found that for various reasons the creature re- 
sembled is passed over, and not attacked by the usual 
enemies of its order, and thus the creature that 
resembles it has an equally effectual safeguard. We 
are plainly shown that the disguise is of the same 
nature in tho two cases, by the occurrence in the 
same group of one species resembling a vegetable 
Bubstance, while another resembles a living animal of 
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another group ; and we know that the creatures re- 
sembled, poBsesa an immunity from attack, by theit 
being aUvnya very abundant, by their being conspi- 
cuous and not concealing thomseN'es, and by their 
having generally no viaiblo means of escape from 
their enemies; white, at the same time, the particular 
quality that makes them disliked is often very dear, 
snch as a nasty tasto or an indigestiblo hardness. 
Further examination reveals the fact that, in several 
cases of both kinds of disguise, it is the female only 
that is thus disguised ; and as it can be shown that tlie 
female needs protection much more than tlte male, 
and that her preservation for a much longer period is 
absolutely necessary for the continuance of the race, 
we have an additional indication that the resemblance 
18 in all cases subservient to a great purpose — the 
preservation of the species. 

In endeavouring to explain these phenomena as 
having been brought about by variation and natural 
selection, we start with the fact that white varieties 
frequently occur, and when protected from enemies 
show no incapacity for continued existence and in- 
crease. We know, furtlier, that varieties of many 
other tints occasionally occur; and aa "tJie survival 
of the fittest " must ineviUibly weed out tliosa whose 
colours aro prejudicial and preserve those whosM 
colours are a safeguard, wo require no other mode of 
accounting for the protective tints of arctic and 
desert animals. But this being granted, there is 
auch a porfectly continuous and graduated series of 
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oxamplcs of every kind of protective imitation, up to 
the most wonderful cases of what is termed "mimicry,"* 
that we can find no place at which to draw tho iino, 
and say, — so far variation and natural selection will 
account for tlio phenomena, bat for all tho rest wo 
require a more pot«nt cause. Tho counter theories 
Uiat have been proposed, that of the " special creation ''J 
of each imitative form, that of the action of " similaV-l 
conditions of oxistonco " for some of tho cases, and o 
the laws of " hereditary descent and tlie reversion toJ 
ancestral forms " for others, — have all been shows 1 
to be hcset with difficidties, and tho two latter to be 
directly contradicted by some of the most constant and 
most remarkable of the facts to bo accounted for. 

General deducthnt as to Colour in Mature. 
Tho important part that " protective resemblance " 
has played in determining tho colours and markings 
of many groups of animals, will enable us to nndei> 
stand the meaning of ono of tho most striking fact* 
in nature, tho uniformity in tho colours of the vegc- 
tablo as compared with tho wonderful diversity of tho 
animal world. There appears no good reason why 
trees and shrubs should not havo been adorned with 
!is many varied hues and as strikingly designed pat- 
terns as birds and butterflies, since tiio gay colours 
of flowers show tliat there is no incapacity in vege- 
table tissues to exhibit them. But even flowers them- 
Bolvcs present ub with none of those wonderful designs, 
tlioso complicated arrangements of stripes and dotft 
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and patches of colour, that harmoa!oas bleodiDg of 
fatics in lines and bands tuid shaded spoU, irhicli arc 
80 genera] a feature in insects. It is the opinion of 
Mr. Darwin that wo owo mnch of the beauty of 
dowers to the necessity of attracting insects to aid 
in their fertilisation, and that much of the develop- 
ment of colour in the animal world is duo to " sexual 
Beleotion,"' colour being universally attractive, and thus 
leading to its propagation and increase; but while 
fully admitting this, it will bo evident from the facts 
and arguments here brought forward, that very much 
of the rarietij both of colour and markings among 
animals is duo to the supreme importance of con- 
cealment, and thus the various tints of minerals and 
vegetables have been directly reproduced in tho ani- 
mal kingdom, and again and again modified as more 
special protection bccamo necessary. Wo shall thus 
have two causes for tho development of colour in the 
animal world, and shall bo better enablo<l to under- 
stand how, by thoir combined and separ.itc action, 
the immense variety wo now behold has been pro- 
duced. Both causes, however, will come under tho 
general law of " Utility," the advocacy of which, in its 
broadest sense, wo owo almost entirely to Mr. Dai-win. 
A more accurate knowledge of tlio varied plicnomooa 
connected with this subjet^t may not improbably give 
us some information both as to tho senses and tho 
mental faculties of tho lower animnls. For it 19 
evident that if colours which ploasit us also attract 
them, and if tho various disguises which have been 
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here enumerated aro equally deceptive to tliena na i 
ourselves, tlion both tbeir powers of lision and their 
faculties of perception and emotion, must be essontialiy 
of tlio same nature as our own — a fact of high philo- 
sophical importance in the study of our own nature 
and our true rciations to the lower animals. 



Conclusion. 

Although sueh a variety of interesting facts have 
been already accumulated, the subject we have been 
dis(iussing is one of which comparatively Uttlo is really 
knoivn. The natural history of the tropics lias never 
yet been studied on the spot with a full appreciation 
of " what to observe " in this matter. Tiio varied 
ways in whic-li the colouring and form of animals serve 
for their protection, their strango disguises as vege- 
table or mineral substances, their wonderful mimicry 
of other beings, offer an almost unworkcd and inex- 
haitstible field of discovery for the zoologist, and will 
assuredly tin'ow much light on the laws and conditions 
wliich have resulted in the wonderful variety of colour, 
shade, and marking which constitutes one of the most 
pleasing characteribtics of tho auimal world, but tho 
immediate causes of which it has hitherto been most 
ilifBcult to explain. 

If I havo succeeded in showing that in tiiis wido 
and picturesque domain of nature, results which have 
hitherto been supposed to depend citlior upon those 
incalculable combinations of laws which wo terra 
chance or upon tlie direct volition of the Creator, ore 
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really due to the action of comparatively well-known 
and simple causes, I shall have attained my present 
purpose, which has been to extend the interest so 
generally felt in the more striking facts of natural 
history to a large class of curious but much neglected 
details; and to further, in however slight a degree, 
our knowledge of the subjection of the phenomena of 
life to the "Reign of Law.'* 



IV. 

THE MALAYAN PAPILIONID^ OU SWAL- 
LOW-TAILED BUTTERFLIES, AS ILLUSr 
THATIVE OF THE THEORY OF NATITB 
SELECTION. 



Special V'llue of tlie Diurnal Lepidoplera for enquir 

of this nature. 
WiiE^ the nataralist studies the habits, the structure, 
or the affinities of animals, it matiDrs little to whicli 
group he especially devotes himself; all alike offer him 
endless materials for ohaer\-ation and research. But, 
for the purpose of investigating tlio phenomena ol' geo- 
graphical distribution and of lopal, soxual, or general 
variation, tlio several groups differ greatly in their 
ralne and importance. Some have too limited a range, 
others ai-o not sufficiontly varied in specific forms, 
while, what is of most importance, many groups 
havo not received that amount of attention over the 
whole region they inhabit, which could furnish mate- 
rials sufficiently approaching to completeness to enable 
UB to arrive at any accui'ate conclusions as to the 
phenomena thej- present as a whole, It ia in those 
groups wliich are, and have long been, favourites witli 
collectors, that the student of distribution and varia- 
tion will find Ills materials the most satisfactory, from 
their comparative completeness. 
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Pre-eminent among such groups aro tbe diurnal 
Lepidoptera or Eatterflics, whoso extreme beauty 
and endless diversity have led to thoir having been 
aasiduously collected in all parts of tho world, and 
to the niimerons species and varieties havinj; been 
figured in a series of magnificent works, from tlioso 
of Cramer, tbe contemporary of LinniDus, down to 
the inimitable productions of our own Hewitaon.* 
But, besides their abundance, their universal distri- 
bution, and the great attention that lias been paid 
to them, these insects havo other qualities that espe- 
cially adapt thcni to elucidate the branches of inquiry 
already alluded to. These arc, the immense develop- 
ment and peculiar structure of tlio wings, which not 
only vary in form more than those of any other 
insects, but o(Fer on both surfaces an endless variefy 
of pattern, colouring, and texture. Tho scales, with 
which thoy are more or less completely covered, imi- 
tate the rich hues and delicale surfaces of satin or 
of veh-et, glitter with metallic lustre, or glow witli 
the changeable tints of tbe opal. This doHcately 
painted surface acts as a register of tho minutest 
differences of organization — a shado of colour, an 
additional streak or spot, a slight modi6cation of 
outline continually recurring with tho greatest regu- 
larity and fixity, while the body and aJI ita other 

* W. 0. Hewitfion, Esq., of OatlondB, 'Walton-on-ThomM, 
aathor of " Exotic Bntterflies " and acrcnU otlicr worlca. illus- 
trated by exquiaite coloured figorea drawn by liimBclf ; and 
owiter of tbe finest collectioa of fintterfiiiM in the world. 
K 2 
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members exhibit no appreciable cbaiigo. Tlie wings 
of Butterflies, aa Mr. Batca has well put it, "aerve 
as a tablet on which Nature writes the story of the 
modifications of species;'* they enable us to perceive 
changes that would othorwise be uncertain and diffi- 
cult of observation, and exhibit to na on an enlarged 
scale the eflecta of the climatar and other physical 
conditions which influence more or less profoundly 
the organization of every living thing. 

A proof that this greater sensibility to modifying 
causes is not imaginary may, I think, be drawn from 
the consideration, that while the Lepidoptera as a 
whole are of all insects the least essentially varied in 
form, atmcture, or habits, yet in the number of their 
specific forms they are not much inferior to those 
orders which range over a much wider field of nature, 
and exhibit more deeply seated structural modifica- 
tions. Tlie Lepidoptora arc all vegetable-feeders in 
their larva-state, and suckers of juices or other liquids 
in their perfect form. In tlieic most widely separated 
groups they differ but little from a common type, 
and offer comparatively unimportant modifications of 
structure or of habits. The C'oleoptera, the Diptera, 
or the Hymenoptera, on tho other hand, present far 
greater and more essential variations. In cither of 
these orders we have both vegetable and animal- 
feeders, aquatic, and terrestrial, and parasitic groups. 
Whole families are devoted to special departments in 
the economy of nature. Seeds, fruits, bones, car- 
cases, excrement, bark, have each their special and 
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dependent insect tribes from among tJiPm ; whereas 
tho LcpiJoptera are, witb but few exceptions, eonfined 
to the one function of devouring the foliage of living 
vegetation^ We migbt therefore antieipntc that their 
species - population would bo only equal to that of 
sections of tho other orders having a similar tmiform 
mode of existence ; and tlio fact tliat their numbers 
are at all comparable with those of entire orders, ao 
much more varied in organization and habits, is, I 
think, a proof that they are in genera! highly sus- 
ceptible of specific modification, 

Qiutlion of the rank of ihe PapiOonidw. 
Tho Papilionidaj are a family of diurnal Lcpidop- 
tera which have hitherto, by almost universal consent, 
held the first rank iu tho order ; and though this 
position has recently been denied them, I cannot 
altogetJier acquiesce in tho reasoning by which it has 
been proposed to degrade them to a lower rank. In 
Mr. Bates's most cscellent paper on tho Heliconida;, 
(published in the Transactions of tho Linnsean So- 
ciety, vol. xxiii., p. 4D5) ho claims for that family 
tho highest position, chiefly because of tho imperfect 
fitructnre of the fore legs, whieli ia there carried to 
sn extreme degree of abortion, and thus removes 
them further than any other family from the Hes- 
peridfc and IToterocera, which all have perfect legs. 
Now it is a question whether any amount of differ- 
ence which is exhibitetl merely in the imperfection 
or abortion of certain organs, can establish in the 
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group GxhibitiDg it a. claim to a high grade of organ- 
ization , still less can this bo allowed when another 
group along witli perfection of structure in the same 
organs, exhibits modilications peculiar to it, together 
■with the ]H>s3cssion of an organ which in the re- 
mainder of tho order is altogether wanting. This is, 
however, tho position of the PapilionidEe. Tho per- 
fect insects possess two characters quite peculiar to 
them, Mr. Edward Douhleday, in his " Genera of 
Diurnal Lepidoptora," snys, " Tho PapiUonida; may 
be known by the apparently four-branched median 
nervuie and the spur on the anterior tibiae, charac- 
ters found in no other family." TIio four-branched 
median nervulo is » character so constant, so pecu- 
liar, and so well marked, as to enable a person to 
tell, at a glance at the wings only of a butterfly, 
whether it does or does not belong to this family ; 
and I am not awaro tliat any other group of butter- 
flio9, at all comparable to this in extent and modifi- 
cations of form, possesses a character in its nenration 
to which the same degree of certainty can ho attached. 
The spur on the anterior tibial is also found in some 
of the Hesperida;, and is therefore supposed to show a 
direct affinity between the two groups : but I do not 
imagine it can counterbalance the differences in neura- 
tion and in every other part of their organization. 
The most characteristic feature of the Papilionidas, 
however, and tliat on which 1 think insufficient 
stress lias been laid, is nndonbleiUy the peculiar 
stractoro of tho lar^'ic. Those all possess an extm- 
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ordinary organ Bituatcd on tlio necli, the well-known 
Y-simpeil tentacle, wliuili is entirely concealed in a 
stato of repose, but wliich is capable of being sud- 
denly tlirown ont by the insect wlicn alarmed. When 
wo consider tiiia singular apparatus, which in some 
species is nearly half an incb long, tlie arrange- 
ment of muscles for its protrusion and retraction, ' 
its perfect concealment during repose, ita blood-red 
colour, and the suddenness with wliicli it can be 
thrown out, we must, I think, bo led to the con- 
clusion that it serves as a protection to the larvn, 
by startling and frightening away some enemy when 
about to seize it, and is thus one of the causes which 
has led to the wide extension and maintained the per- 
manence of this now dominant group. Those who 
believo that auch peculiar Btructiu-es can only have 
arisen by very minute successive variations, each ono 
advantageous to its possessor, must see, in the pos- 
eeseion of such an organ by ono group, and its 
complete absence in o^cry other, a proof of a very 
ancient origin and of very long-continued modiSes- 
tion. And such a positive stnictural addition to 
the organization of the family, subserving an impor- 
tant function, eeems to me alone enflicient to warrant 
us in considering the Papilionidir as the most highly 
developed portion of the whole order, and tlius in 
retaining it in the position which the size, strength, 
beauty, and general structure of tlio perfect insocta 
have been generally thought to deserve- 
In Mr. Trimen's paper on "Mimetic Analogies 
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among African Butterflies," in the Transactions of tha 
Liunicou Society, for 18G8, ho has argued strongly 
in i'avour of Mr. Bates' views as to tlio higher posi- 
tion of tho Danaidx and the lower grade of tl 
Papilionitlic, and has adthtced, among other facta, tl 
undoubted resemblance of the pupa of Purnassius, 
gonns of FapiliDnidii>, to that of some Hesperidu: and 
molhs. I admit, therefore, tliat ho has proved the 
Fapilionidic to have retained several characters of 
the nocturnal Lcpidoptera which the Danaidx have 
lost, but I deny that they arc tlierefore to be con- 
sidered lower in the scale of organization. Other 
characters may bo pointed out which iudicafo that 
they are farther removed from the moths even than 
tho Danald:c, The club of the antenna,- is tho most 
prominent and most constant feature by which but' 
terflies may he distinguished from moths, and 
all butterflies tho Papiiionidio have tlie most bcaulii 
ful and moat perfectly developed clubbed antenni 
Again, butterflies and moths are broadly character- 
ised by their diuiiial and nocturnal habits respectively, 
and the Papilionida?, with their close allies tho Pier- 
ida?, aro the most pre-eminently diurnal of butterflius, 
most of them lovers of sunshine, and not presenting 
a single crepuscular species. The groat group of the 
Nyraphalida', on, the other hand (in which Mr. Bates 
includes the Danaida; and Heliconidas as sub-fami- 
lies), contains an entire sub-family (Brassolida;) and 
a number of genera, such as Thaumantis, Zeuxidia, 
Favonin, &e., of crepuscular liabits, while & large 
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proportion of the SatjT-idtc and many of the Dana- 
idiB arc sliade- loving butterflies. This qQcstion, of 
wliat is to be conaidered the highest type of any 
group of organisms, is one of such general interest to 
naturalists that it will be well to consider it a little 
further, by a comparison of the Lepidoptera with some 
groups of the higher auimab. 

Mr. Trimen's argument, that the lepidoptcrous type, 
like that of birds, being pre-eminently aerial, " there- 
fore a diminution of the ambulatory organs, instead 
of being a sign of inferiority, may very possibly in- 
dicate a higher, because a more thoroughly aerial 
form," ia certainly unsound, for it would imply that 
the most aerial of birds (the swift and the frigate- 
birds, for example) are the highest in tlio scale of 
bird- organization, and the more so on account of their 
feet being very ill adapted lor walking. But no or- 
nithologist has ever so classed tbom, and tho claim to 
tbo highest rank among birds is only disputed be- 
tween three groups, all very far removed from these. 
Tliey are — 1st. The Falcons, on account of their 
general perfection, their rapid flight, tlieir piercing 
vision, their perfect feet armed with retractile claws, 
the beauty of their forms, and the easo and rapidity of 
their motions ; 2nd. The Parrots, whoso feet, though 
ill-fitted for walking, are perfect as prehensile organs, 
and which possess large brains with great intelligence, 
though but moderate powers of flight ; and, 3rd. Tho 
Thrushes or Crows, as typical of the perching birds, 
on account of the well-balanced development of their 
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wliolo structure, in which no organ or function 1 
attained an undue prominence. 

Turning now to tlio Mammatin, it might 1 
that as they are pre-eminently the terrestrial type 
of vertebrates, to walk and run well is essential to tho 
typical perfection of the group ; but this would give 
tho superiority to the horso, the deer, or the hunting 
leopard, instead of to the Quadrumana. We soem hero 
to have quite a case in point, for one group of Quad^.^— 
rumana, the Lemurs, is undoubtedly nearer to till 
iow lusectivora and Marsupials than tho Carnivora o 
l!io Ungulatn, as shown among other characters by' 
the Opossums possessing a hand with perfect opposable 
thumb, closely resembling that of some of tho Lemurs ; 
and by the curious Galoopithecus, which is sometimos 
riasscil as a Lemur, and somatimos with tho Inaecti- 
\'ora. Again, the implacental mammals, including 
the Omithodelphia and tho ItLirsnpials, are admitted 
to bo lower than the placental scries. But one of the 
distinguishing characters of the Marsupials is tliat tho 
young are born blind and exeeodingly imperfect, and 
it might therefore be argued that those orders in 
which the yoimg are bom most perfect arc the highest, 
bccausQ farthest from the low Marsupial type. This 
would make tho Ruminants and Ungulata higher than 
the Quadrumana or tho Carnivora. Bnt tho Blam- 
malia offor n still more remarkable illustration of the 
fallacy of this mode of reasoning, for if there is ono 
character more than another which is essential and 
distinctive of the class, it is that from which it derives 




ILLVSTBATirE OF NATURAL SELECTIOH. 



its name, the possession of mammniy glands and tlio 
power of Buckling the joung. What more reasonable, 
apparently, than to argue that the group in which 
this important function is most developed, that in 
which the young arc most dependent upon it, and 
for the longest period, must bo tho highest in tlio 
Uammalian scale of organization '( Yet this group is 
tho Marsupial, in nUicU Uio young commence suckling 
in a f<etal condition, and continue to do so till they 
are fully develope<l, and are therefore for a long timo 
absolutely dependent on this mode of nourishment. 

These examples, I think, demonstrate that wo can- 
not settle tho rank of a group by a consideration of 
the degree in which certain characters resemble or 
differ from those in what is admitted to be a lower 
group ; and they also show that tlio highest groap of 
a class may be more closely connected to ono of tho 
lowest, than some other groups which have developed 
laterally and diverged farther from the parent type, 
but which yet, owing to want of balance or too great 
specialization in their structure, have never reached 
a high grade of organization. Tlie Quadruraana afford 
a very valuable illustration, because, owing to their 
nndoubted affinity with man, wo feci certain that thoy 
are really higher than any other order of Mammalia, 
while at the same time thoy are more distinctly allied 
(o the lowest groups than many others. Tho ease of 
the Papilionidic seems fo mo so exactly parallel to 
this, that, wliilo I admit all the proofs of affinity 
with tho undoubtedly lower groups of Hesperida! and 
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moths, I yet maintain that, owing to the complete 
and even dovelopment of every part of tlieir organi- 
Kation, these insects best represent the highest per- 
fection to which the butterfly type has attained, and 
deaer\e to be placed at its head in every system of 
classification. 

Disti-iOiilion of the Papilionidai. 

The Papilionidaj are pretty widely distributed over 
the earth, but are especially abundant in the tropics, 
where they attain their maximum of size and beauty, 
and the greatest variety of form and colouring. 
South America, North India, and the Malay Islands 
are the regions where these fine insects occur in th* 
greatest profusion, and where they actually becom 
a not unimportant feature in the scenery. In 
Malay Islands in particular, the giant Ornithopter 
may be fi-equently seen about the borders of the e 
tivated and forest districts, their large size, fltately" 
flight, and gorgeous colouring rendering them even 
more conspicuous than the generality of birds. In 
the shady suburbs of the town of Malacca two large 
and handsome Papilios (Memnon and Nephelus) are 
not uncommon, flapping with irregular flight along 
the roadways, or, in the early morning, expanding 
their wings to the invigorating rays of the sun. 
Amboyna and other towns of the Moluccas, the majfi 
sificent Deiphobus and Sevcrus, and occasionally oveS 
the azure-winged Ulysses, frequent similar situations 
flntteriug about the orange-trees and flower-beds, 



ILLUSTRATIVE OF XATUffAL SELECTIOy. 



Ml 



sometimes even straying into the narrow bazaars or 
covered markets of tbo eity. In Java the golden- 
<Iasted Arjuna may often be scon at damp places on 
the roadside in the mountain districts, in company 
wiUi Sarpedon, Batliyclca, and Agamemnon, and less 
frequently tbo beautiful swallow -tailed Antipbatcs. 
In the moro luxuriant parts of these islands one can 
hardly take a morning's walk in the neighbourhood 
of a town or village without seeing three or four 
species of Papilioj and often twice that number. No 
leas than 130 species of the family arc now known 
to inliabit the Archipelago, and of these ninety-six 
were collected by myself. Tliirty species ore found 
in Borneo, being the largest number iu aTiy one island, 
twenty-three species having been obtained by mj-aelf 
in the vicinity of Sarawak ; Java has twenty-eight 
8])Ccies ; Celebes twenty-i'our, and the Peniusnla of 
Malacca, twenty-si.\ species. Further east the num- 
bers decrease; Batchian producing seventeen, and New 
Guinea only fifteen, though this number is certainly 
too small, owing to our present imperfect knowledge 
of that great island. 

Dejinilion of the word Spec'es. 
In estimating tlieso numbers I have had the usual 
difficulty to encounter, of determining what to con- 
sider species anti what varieties. The llalayan region, 
oonsisting of a large number of islands of generally 
groat antiquity, possesses, compared to its actual area, 
a great number of distinct forms, often indeed dis- 
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tingaisliod by very slight characterB, bat ii 
eases so constant in large scries of specimenB, and 
so easily separable from each other, that I know not 
on what principlo we can rofnse to give them the 
name and rank of species. One of the be«t and most 
orthodox definitions is that of Pritchard, tlie great 
ethnologist, who says, that "separate orijin and dU- 
findness of race, evinced hy a constant transmission of 
some c/iufacterislic peculiority of organi:aiion" consti- 
tutes a species. Now leaving out the question of 
" origin," which we cannot determine, and taking 
only the proof of separate origin, " tJie conetajit train- 
mission of some characteristic peculiarity of organiza- 
tion^'' we have a definition which will compel ua to 
neglect altogether the amount of difference between 
any two forms, antl to consider only whetlier the dif- 
ferences that present themselves are •permanent. The 
rale, thereibre, I have endeavoured to adopt is, that 
when the difference between two forms inhabiting 
separate areas seoms quite constant, when it can be 
defined in words, and when it ia not confined to a 
single peculiarity only, I have considered sueh forms 
to be species. When, however, the individuals of 
each locality vary among themselves, so as to eauso 
the distinctions between the two forms to become 
ineonsidcrable and indefinite, or whoi-o the differences, 
though constant, are confined to one particular only, 
sueh as size, tint, or a single point of difference in 
marking or in outline, I class one of the forms as a 
variety of the other. 
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I fiinl as a general rule tliat tlic constancy of species 
is in an inverse ratio to their range. Those which 
are confined to one or two islamls are generally very 
constant. When they extend to many islands, con- 
siderable \'nriability appears ; and when they have an 
extensive range over a largo part of the Archipelago, 
the amount of unstable variation is very large. These 
facts aro exphcable on Mr. Darwin's principles. When 
a species exists over a wide area, it must have had, 
and probably still possesses, great powers of disper- 
sion. Under the difTerent conditions of existence in 

ions portions of its area, different variations from 
the type would bo selected, and, wore they completely 
isolated, would soon become distinctly modified forms; 
but this process is chocked by the dispersive i>owers 
of tlie whole 6|)ecies, wluch leads to tho more or loss 
frequent intermixture of the incipient varieties, which 
thus become irregulai' and unstable. Where, how- 

zr, a species has a limited range, it indicates Ics-i 
active powers of dispersion, and the process of modi- 
fication under changed conditions is less interfere*! 
with. The species will therefore exist under ono or 
more permanent forms .iccording as portions of it have 
been isolated at a more or less remote period. 

Laws and Modcx of Variation. 
What is commonly called variation consists of several 
distinct phenomena which have been too oflen con- 
founded. I shall proceed to consider thcso under the 
heads of — 1st, simple variability ; 2nd, polymorphism ; 
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3rd, local fonns ; 4th, co-existing varieties ; 5tb, raoes^ 
or subspecies ; anil Gtli, true speciea, 

1. Simple vwiaUlity. — Under tbis Iiead I include all 
those cases in which the specific form is to some extent 
unstable. Throughout the whole range of the species, 
and even in tlie progeny of individuals, there occur 
continual and uncertain differences of form, analogous 
to that variability which is so characteristic of domestic 
breeds. It is impossible usefully to define any of these 
forms, because there tiro iudcBnite gradations to each 
other form. Species whicli possess these characteristics 
have always a wide range, and are more frequently tho 
inhabitants of continents than of islands, though such 
cases are always exceptional, it being far more common 
fop Bpecifie forms to be fised within very narrow limits 
of variation. The only good example of this kind of 
variability which occurs among tho Malayan Papillo- 
nidfc is in Papilio Severua, a species inhabiting all the 
islands of the Moluccas and New Guinea, and exhibit- 
ing in each of them a greater amount of individual 
difiorence than often serves to distinguish well - 
marked species. Almost equally remarkable are tho 
variations exliibited in most of the species of Omithop- 
tera, which I havo found in some cases to extend even 
to tho form of tlio wing and tho arrangement of the 
norvures. Closely allied, however, to these variable 
species are others which, though differing slightly from 
them, are constant and confined to limited areas, Aller 
satisfying oneself, by the examination of numerous 
specimens captured in their native countries, that tha 
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one Bot of individuals are variable and the others are 
not, it becomes evident that by classing all alike as 
varieties of one species we shall be obscuring an impor- 
tant fact in nature ; and that the only way to exhibit 
that fact in its true light is to treat the invariable local 
form as a distinct species, even though it does not offer 
better distinguishing characters than do the extreme 
forms of the variable species. Cases of this kind are 
the Ornithoptera Priamus, which is confined to the 
islands of Cernm and Amboyna, and is very constant 
in both sexes, while the allied species inhabiting New 
Guinea and the Fapnan Islands is exceedingly variable ; 
and in the island of Celebes is a species closely allied to 
the ^-ariable P. Severns, but which, being exceedingly 
constant, I have described as a distinct species under 
the name of Papilio Pertinax. 

2. Polymorphum or dimorphism. — By this term I 
understand the co-existonco in the same locality of two 
or more distinct forms, not connected by intermediate 
gradations, and all of which are occasionally produced 
from common parents. These distinct forms generally 
occur in the female sex only, and their offspring, in- 
stead of being hybrids, or like the two parents, appear 
to reproduce all the distinct forms in varying proiwr- 
tions. I believe it will be found that a considcniblo 
number of what have been classetl as varieties are really 
cases of polymorphism. Albinoism and melanism are 
of this character, as well as most of those cases in 
which well-marked varieties occur in company with the 
parent species, but without any intermediate forms. If 
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these (lifitinct forms breed independently, and are net 
reproduced from a common parent, tliey must be con- 
Bidered as separate species, contact withont intermix- 
ture being a good test of specific difference. On tbe 
other hand, intercroBsing without producing an inter- 
mediate raco is a test of dimorphism. I consider, 
therefore, that under any circumstances the term 
"variety" is wrongly applied to such cases. 

The Malayan Fapilionidir exhibit some very curioos 
instances of polymorphism, some of which have been 
recorded aa varieties, others as distinct species; and 
they all occur in the female sex. Papilio Memnon 
is one of the most striidng, as it exhibits the mixture 
of simple variability, local and polymorphic forms, all 
hitherto classed under the common title of varieties. 
The polymorphism is strikingly exhibited by the fe- 
males, ono set of whicli resemble the males in form, 
with a variable paler colouring ; the others have a 
largo spatulato tail to the binder wings and a distinct 
stylo of colouring, which causes them closely to resem- 
ble P. Coon, a species having the two sexes alike and 
inhabiting the name countries, but with which they have 
no direct affinity. The tailless females exbil>it simple 
variability, scarcely two beinj* fonnd exactly alike even 
in the same locality. The males of the island of Borneo- 
exhibit constant differences of the under surface, and 
may tlierofore be distinguished as a local form, while 
the continental specimens, as a whole, offer such largo 
and constant difierences from those of the islands, that 
I am inclined to separate them aa a distinct species, to 




which the name P. Androgeus (Cramer) may be ap- 
plied. We have here, therefore, distinct speeies, local 
forma, polymorphism, and simpio variability, which 
Beem to me to be distinct phenomena, but which have 
been hitherto nil classed together as varieties. I may 
mention that the fact of these distinct forms being one 
species is doubly proved. Tho males, the tailed and 
tailless females, have all been bred from a single group 
of tho lan'ffl, by Messrs. Payen and Boearmc, in Java, 
and I myself captured, in Sumatra, a male P. Momnon, 
and a tailed female P. Achates, under circumstances 
which led mo to class them as the same species. 

Papilio Pammon offers a somewhat similar case. 
Tho female was described by LinoiEus as P. Polytos, 
and was considered to be a distinct spocios till Wes- 
termann bred tho two from tho same larvro (see 
Boisdnval, " Species General dca Lt'pidopteres," p. 272). 
They were therefore classed as sexes of one species by 
Mr. Edward Doubleday, in liis " Genera of Diurnal 
Lepidoptera," in 184(1. Later, female specimens wore 
received from India closely resembling the male in- 
sect, and this was held to overthrow the authority of 
M. Westermann's observation, and to re-establish P. 
Polytes as a distinct species ; and as such it accord- 
ingly appears in tho British Museum List of Papilio- 
nida! in I85G, and in the Catalogue of tho East Indi» 
Museum in 1857. This discrepancy is explained by tho 
fact of P. Pammon having two females, one closely re- 
sembling the male, while the other is totally different 
from it. A long familiarity ^vitll this insect (which 
I. 2 
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replaced by local fonns or hj closely allied sj 
is every ialsad of the Archipelago) has convinced me 
of the correctness of this statement ; for in every place 
where a male allied to P. Pommoa is found, a female 
reaentbling P. Folytes ako occurs, and sometimes, 
though less frequently than on the continent, another 
female closely resembling the male : while not only has 
no male specimen of P. Polytes yet been discovered, 
but the female (Polytes) has never yet been found in 
localities to which the male (Pammon) docs not extend. 
In this case, as in the last, distinct species, local forms, 
and dimorphic specimens, have been confounded under 
the common appellation of varieties. 

But, besides the trno P. Polytes, there are several 
ftlliod forms of females to bo considered, namely, P. 
TheseuH (Cramor), P. MoUnides (Do Haan), P. Elyros 
(O. R. Gray), and P. Itoinulus (Linn;i'us). The dark 
female figured by Cramer as P. Tiieseus seems to bo 
tho common and perhap.t the only form in Sumatra, 
whorcas in Java, Borneo, and Timor, along with males 
quitt identical with those of Sumatra, occur females 
of tho Polytes form, altliough a single specimen of 
tho true P. Theseus taken at Lombock would seem to 
show that the two forms do occur together. In tho 
allied Bpocies foimd in the Philippine Islands (P. Al- 
Cnimcr=P. Ledobouria, Eaclischoltz, the 
male of which is P. Elyros, G. R. Gray,) forms 
oorreeponding to these extremes occur, along with a 
number of intermediate varieties, as shown by a fine 
series in the British Museum. We ha^o hero &a 
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indication of how dimorphism may be produced ; for 
let the extreme Philippine forma be better suited to 
their conditions of existence than the intermediate 
connecting links, and the latter will gradually die 
ontf leaving two distinct forms of the same insect, 
each adapted to aome Bpecial conditions. As these 
conditions aro sure to vary in different districts, it 
will oflen happen, ns in Sumatra and Java, that the 
one form will predominate in the one island, the 
other in the ailjacont one. In the island of Borneo 
there seems to be a third form; for P. Melanides 
(De Haan) evidently belongs to this group, and has 
all the chief characteristics of P. Theseus, with a 
modified colouration of the Iiind wings. I now come 
to an insect which, if I am correct, offers one of the 
most interesting cases of variation yet adduced, Pa- 
pilio Romulus, a butterfly found over a large part of 
India and Ceylon, and not uncommon in collections, 
has always been considered a true and independent 
species, and no suspicions have been expressed regard- 
ing it. But a male of this form does not, I believe, 
exist, I have examined the fine series in the British 
Museam, in tho East India Company's JIusoum, in 
the Hope Museum at Oxford, in Mr. Hewitson's and 
several other private collections, and can find nothing 
but females ; and for this common butterfly no male 
partner can be fonnd except the equally common P. 
Pammon, a sppcios already provided witli two wives, 
and yot to whom wo shall be forced, I believe, to 
assign a third. On carefully examining P. Romultts, 
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I find that in all essential characters — the form and 
texture of the wings, the length of the antennir, the 
spotting of tho head and tliorax, and even the peculiar 
tints and shades with which it is ornamented — it 
corresponds exactly with the other females of the 
Pamraon group ; and though, from tho peculiar mark- 
ing of tha foro wings, it has at first sight a very dif- 
ferent aspect, yet a closer examination shows that 
every one of its markings could be prodnced by slight 
and almost imperceptible modifications of the various 
iillied forms. I fully believe, therefore, that I shall 
be correct in placing P. Romulus as a third Indian 
form of the female P. Paramon, corresponding to P. 
Melanides, the third form of tlio Malayan P. Theseus. 
I may mention hero that the females of this group 
have a superficial resemblance to tlie Polydorus group 
of Papilios, as shown by P. Tbeseus having been con- 
sidered to bo the female of P. Antiphus, and by P. 
Eomulus being arranged next to P. Hector, There is 
no close affinity between these two groups of Papilio, 
and 1 am disposed to believe that we have here a 
case of mimicry, brought about by tho same causes 
which Mr. Bates has so well explained in bis account 
of the Helieonidie, and which has led to the singular 
exuberance of polymorphic forms in this and allied 
groups of the genus Papilio, I shall have to devote 
a si^^tion of my essay to the consideration of tliis 
subject. 

Tho third example of polymorphism I have to bring 
forward is Papilio Ormeuus, which is closely allied 
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to the well-known P. Erechtlieaa, of Anstralia. The 
most common form of tho female also resembles that 
of P. Erochthous ; bnt a totally different-looking in- 
sect was fonnd by mysolf in the Am Islands, und 
figured by Mr. Ilewitson tinder the name of P. Onea- 
imna, which subsequent obaen-ation has convinced me 
is ft second form of the female of P. Ormeniis. Com- , 
parisoa of thia with Boisduval's description of P. 
Amanda, a specimen of which from New Guinea is 
in the Paris Museum, shows the latter to be a closely 
similar form ; and two other apocimena wero obtained 
by myself, one in tlio island of Goram and tho other in 
Waigiou, atl evidently local modifications of the same 
form. In cncli of these localities males and ordinary 
females of P. Ormonna were also found. So far there 
18 no evidence tbat these light-coloured insects are 
not females of a distinct speciest, the males of which 
have not beeu discovered. But two facts have con- 
vinced mo this is not tho case. At Dorey, in New 
Guinea, where males and ordinary females closely 
allied to P. Ormeuus occur (but which seem to mo 
worthy of being separated aa a distinct species), I 
found one of theso light-coloured females closely fol- 
lowed in her flight by three males, ejcaotly in tho aamo 
manner as occurs (and, I holievo, occurs only) with 
tho sexes of tho same species. After watching them 
a considerable time, I captured tlie whole of them, and 
became satisfied that I bad discovered tho tme rela- 
tions of this anomalous form. Tho next year I had 
corroborative proof of the correctness of this opinion 
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by tlio discovery \a the island of Batchian of a 
species allied to P. Ormenus, all the females of v 
either seen or captured by me, were of one form, ; 
much more elosely resembling the nbnormal lig 
coloured females of P. Ormenus and P. Pandion than 
the ordinary speeimens of that sex. Every naturalist 
will, I think, agree that this is strongly confirmative 
of the anppoaition that botli formB of female are of 
ono species ; and when we consider, further, that in 
four separate islands, in each of which I resided for 
several months, tlie two forms of female were obtained 
and only one form of male ever seen, and that abool 
the sanio time, M. Montrouzier in Woodlark Islai 
at the other extremity of New Guinea (where 1 
resided sovcral years, and must have obtained all the 
large Lepidoptera of the island), obtiined females 
closely resembling mine, which, in despair at finding 
no appropriate partners for them, he mates with i 
widely differeat species— it becomes, I think, 
ciently evident this is another case of polymorphia 
of the same nature as those already pointed out : 
P. Pammon and P. Momnon. This species, howe^'W 
is not only dimorphic, but trimorphic ; for, in ' 
island of Waigiou, I obtained a third female quitd 
distinct from either of the others, and in some < 
intermediate between the ordinary female and 
male. The specimen is particularly interesting 1 
those who believe, with Mr. Darwin, that extrem 
difference of the sexes has been gradually produc 
by what he terms se-xaal selection, since it may I 
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, to exhibit one of the intermediate steps in 
that process, which has been accidentally preserved in 
company with its more favoured rivals, though its 
extreme rarily (only one specimen having been seen 
to many hundreds of the other form) would indicate 
that it may soon become extinct. 

The only other case of polymorphism in the genus 
Papilio, at all equal in interest to those I have now 
brought forward, occurs in America; and we have, 
fortunately, accurate information about it. PapiUo 
Tumus is common over almost tbo whole of tem- 
perate North America ; and the female resembles the 
male very closely. A totally different-looking insect 
both in form and colour, Papilio 61aucus, inhabits the 
region ; and though, down to the time when 
Boisduval published his " Species General," no con- 
1 was supposed to exist between the two species, 
it is now well ascertained that P. Glaucus ia a second 
female form of P. Turnus. In the "Proceedings 
of the Entomological Society of Philadelphia," Jan., 
1863, Mr. Walsh gives a very interesting account of 
the distribution of this species. He tells ua that in 
the New England Stales and in New York all tbo 
1 are yellow, while in Illinois and further south 
all are black ; in the intermedinto region both black 
and yellow females occur in varying proportions. 
Lat. 37° is approximately the southern limit of the 
yellow form, and 42° the northern limit of the black 
form ; and, to render the proof complete, both black 
and yellow insects have been bred from a single batch 
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of eggs. He furthor states that, out of thonaands 
of Bpceimens, lio liaa never seen or heard of iiitor- 
mctUate varieties between these forma. In this in- 
t-erestiog o.xamplo wo boo the effects of latitude in 
determining the proportions in which the individuals 
of each form should exist. The conditions are here 
favourable to the one form, there to the other ; but 
we aro by do means to suppose that these oouditions 
consist in cliraato alono. It is highly probable that 
the existence of enemies, and of competing forms of 
life, may ho the main determining influences; and 
it is much to be wished that such a competent ob- 
server as Mr, Walsh would endeavour to ascertain 
what aro tho adverse eausea which aro most efficient 
in keeping down the numbers of each of these con- 
trasted forms. 

Dimorpliism of this kind in tlio animal kingdom 
does not seem to have any direct relations to the 
reproductive powers, as Mr. Darwin has shown to 
be tho case in plants, nor does it appear to be very 
general. One other case only is known to me in 
another family of my eastern Lepidopt«ra, the Pier- 
ida;; and but few occur in the Lepidopt^ra of other 
eountries. The spring and autumn broods of somo 
European species differ very remarkably; and tliis 
must be considered as a phonnmonon of an analo- 
gous though not of an identical nature, while tho 
Arnschnia prorsa, of Central Europe, is a striking 
exaniplo of this alternate or seasonal dimorphism. 
Among our nocturnal Lepidoptera, I am informed, 
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manj analogous cases occur ; and as tho whole 
historj of many of thcso has boon investigated by 
breeding succcssiv-o generations from tho egg, it is 
to be hoped that some of our British Lepidopterists , 
will give 113 a connected account of a!I the abnormal 
phenomena which they present. Among the Coleop- 
tera Mr. Pascoo has pointed oat the existence of two 
forms of the mnlo sos in seven species of the two 
genera Xenocerus and Mccocerua belonging to the 
family Antbrihidic, (Proc. Ent, Soc. Lond,, 18G2); 
and no less than sis European Water-beetles, of tho 
gonus Dytiscns, have females of two forms, the most 
common having the elj-tra deeply sulcato, tho rarer 
smooth as in the males. The three, and sometimes 
four or more, forms under which many Hymenop- 
tcrous insects (especially Ants) occur, mnst be con- 
sidered as a related phenomenon, though hero each 
form is specialized to a distinct function in the 
economy of the species. Among tlio higher animals, 
olbinoism and melanism may, as I have already stated, 
bo considered as analogous facts ; and I met with 
one case of a bird, a species of Lory (Eos fuscata), 
clearly existing under two differently coloured forma, 
since I obtained both sexes of each from a single 
6och, while no intcrmediato specimens have yet been 
found. 

The fact of tho two sexes of one apocies differing 
very considerably is so common, that it attracted but 
little attention till Mr. Durwin showed how it could 
ia many cases ba explained by the principle of 
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Bexual selection. For instance, in most polygamous 
animals tlio males fight for the possession of the 
females, and the victors, always becoming the pro- 
genitors of the succeeding generation, impress \ 
tlieir male offspring their own superior size, atrengi 
or unusually developed offensive weapons. It is t 
that we can account for the spurs and the superior 
strength and size of the males in Gallinaceous birds, 
and also for the largo canine tusks in the males of 
fruit-eating Apea. So the superior beauty of plnmago 
and special adornments of the males of so many birds 
can be explained by supposing (what there are many 
facts to prove) that the females prefer the most bean- 
tiftil and perfect-plumaged males, and that thus, slight 
accidental variations of form and colour have been 
accumulated, till they have produced the wonderful 
train of the Peacock and the gorgeous plumage of 
the Bird of Paradise. Both these causes have no 
doubt acted partially in insects, so many species 
possessing horns and powerful jaws in the male sex 
only, and still more frequently the mules alone re- 
joicing in rich colours or sparkling lustre. But there 
is here another cause which lias led to sexual differ- 
ences, viz., a special adaptation of the sexes to diverse 
habits or modes of life. This is well seen in femolo 
Butterflies (which arc generally weaker and of slower 
flight), often having colours better adapted to con- 
ccnlmont; and in certain South American species (Pa- 
pilio torquatus) the females, which inhabit tho forests, 
resemble the ^neas group of Papilios which abound 
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in similar localities, while the males, which frequent 
the sunny open rivor-banks, have a totalljr different 
colouration. In thuse cases, therefore, natural selec- 
tion Boems to have acted independently of aoxual 
selection ; and all such cases may be considered as 
examples of t!io simplest dimorphism, since the o3' 
spring never offer intermediate varieties between the 
parent forms. 

The phenomena of dimorphism and polJ^norphi3m 
may be well illustrated by supposing that a bluo-eyed, 
flaxen-haired Saxon man had two wives, one a black- 
haired, red-skinned Indian squaw, the other a woolly- 
headed, sooty-akiuned negrcss — and that instead of tbo 
cllildrCQ being mnJattocs of brown or dusky tints, 
mingling tlie separate characteristics of their parents 
in varying degrees, all the boys ehould be pum Saxon 
boys like their father, while the girls should altogether 
resemble their moUiers. This would be thought a 
sufficiently wonderful fact; yet tlie phenomena here 
brought forward as existing in the insect-world ore 
Btill more extraordinary ; for each mother is capable 
not only of producing male offspring like tbo father, 
and female like herself, but also of producing other 
females exactly like her fellow-wife, and altogether 
differing from horsolf. If an island could b^^^tocked 
with a colony of hmnan beings having similar phy- 
siological idios}*ncrasies with Papilio Pammon or 
Papilio Ormenus, we should sec white men living 
with yellow, red, and black women, arid their off- 
spring always reproducing the same types ; so that 
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at the end of many generations the raea would rem 
pure white, and the women of the some well-markt 
nices 03 at the commencement. 

The distinctive character therefore of dimorphism 
is this, that the union of these distinct forms does 
not produce intermediate varieties, but reproduces the 
distinct forms unchanged. In simplo varieties, on the 
oUier hand, aa well as when distinct local forms or 
distinct species are crossed, the ofFsprinj^ no'ver re— ^ 
sembles either parent exactly, but is more or leaa in- 
t^raiediato between them. Dimorphism is thus si 
be a specialized result of vai'iation, by which new phyj 
Biological phenomena havo beeu developed ; the tw 
ahonld therefore, whenever possible, be kept separate 

3. Local form, or variety. — This is the first step in 
the transition from variety to species. It occurs in 
species of wide range, when groups of individuals have 
become partially isolated io several points of its area 
of distribution, in each of which a characteristic form 
has beeomo more or less comi>letely segregated. Such 
fbiTns are very common in all parts of the world, and 
have often been classed by one author as varieties, by 
another as species. I restrict the term to those cases 
wliere the difference of the forms is very slight, or 
whero the segregation is more or less imporfoct, TIio 
best example in the present group is Paptlio Agamem- 
non, a species which ranges over the greater part of 
tropical Asia, the whole of the Malay archipelago, 
and a portion of the Australian and Pacific regions. 
The modificatioua are priucipally of size and form. 
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and, though slight, are tolerably constant in each local- 
ity. Tlio steps, however, are so mimerous and gradual 
that it would be impossible to define many of them, 
though the extreme forms are sufficiontly distinct. Pa- 
pilio Sarpedou presents somewhat similar but less nu- 
merous variations. 

4. Co-exialinff Varktt/. — Tliis is a somewhat doubtful 
case. It ia when a slight but permanent and heredi- 
tary modification of form exists in company with tbo 
parent or typical form, without presenting tliose inter- 
mediate gradations which would constitute it a case 
of simple variability. It is evidently only by direct 
evidence of the two forms breeding separately that this 
can be distinguished from dimorphism. Tlie difficulty 
occurs in Papilio Jason, and P. Evemon, whisli in- 
habit the same localities, and are almost exactly alike 
in form, size, and colouration, except that the latter 
always wants a very conspicuous rod spot on the under 
surface, which is found not only in P. Jason, but in all 
the allied species. It is only by breeding the two in- 
sects that it can be determined whether this is a case of 
a co-existing variety or of dimorphism. In tho Ibrmer 
case, however, tho difierence being constant and so very 
conspicuous and easily defined, I see not how we could 
escape considering it as a ihstiiict species. A tme case 
of coexisting forms would, 1 consider, be produced, if 
a slight variety had become fixed as a local form, and 
aflerwards been brought into contact with the parent 
species, with little or no intermixture of the two ; and 
such instances do very probably occur. 
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5, Hace or aulispeciex. — These are local forma i 
pletely fixed aaJ isolated; and there is no possible test 
but individual opinion to determine which of them shall 
be considered as epecics and which varieties. If sta- 
bility of form and " tlie constant transmission of some 
cltaruclcrisdc pectiUaviiy of organizatio/i " is the test of 
ft species (and I can find no other test that is more 
certain than individual opinion) then every one of 
these fixed races, confined as they almost always are 
to distinct and limited areas, mnst be regarded as a 
epecies ; and as such I have in most casea treated tliom. 
The various modificationa of Papilio Ulysses, P. Peran- 
thns, P. Codma, P. Eurypilns, P. Helenus, &c, are 
excellent examples; for while some present great and 
well-marked, others offer slight and inconspicuous dif- 
ferences, yet in all cases these differences seem equally 
fixed and permanent. If, therefore, we call some of 
these forms species, and othei's varieties, we introduce a 
purely arbiti-ary distinction, and shall never be able to 
decide where to draw the line. Tlie races of Papilio 
tJlyssca, for example, vary in amount of modification 
from the scarcely differing Neiv Cruinea form to those 
of Woodlark Island and New Caledonia, but all seem 
equally constant ; and as most of these had already 
been named and described as species, I have added the 
New Guinea form under the name of P. Autolycus. 
We thus get a little group of TJIyssine Papilios, the 
whole comprised within a very limited area, each one 
confined to a separate portion of tiiat area, and, though 
differing in various amounts, each apparently constant. 




Few naturdists nil! doubt tliat all these may and pro> 
bably have been derived from a common stock, and 
therefore it socms desir&blo that there should be a unity 
in our method of treating them ; either call them all 
varietUa or all specks. Varieties, however, continually 
get overlooked ; in lists of species they are often alto- 
gether unrecorded ; and thus wo are in danger of 
neglecting the interesting phenomena of variation and 
distribution which they present- I think it advisable, 
therefore, to name all such forms ; and those who will 
not accept them as species may consider them as sub- 
species or races. 

6. Species. — Species are merely those strongly 
marked races or local forms which when in contact 
do not intermix, and when inhabiting distinct areas 
are generally believed to have bad a separate origin, 
and to be incapable of producing a fertile hybrid 
offspring. But as the test of hybridity cannot he 
applied in one case in ten thousand, and even if it 
could bo applied would prove nothing, since it is 
founded on an assumption of the very question to be 
decided — and as the test of separate origin is in everj* 
ease inapplicablo — and as, further, the test of non- 
intermixture is useless, except in those rare cases 
where the most closely allied species are found in- 
habiting the same area, it will bo evident that wo 
have no means whatever of distinguishing so-called 
m "true species" from the several modes of variation 
■ here pointed out, and into which they so often pass 
H by an insensible gradation. It is ouite true that, in 

1. 
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the great majority of oases, what we term " species *' 
are ao well marked and definite that there is no dif- 
ference of oiiiiiion about them ; but as the test of a 
true theory is, that it accounts ibr, or at the very 
least is not inconsistent with, the whole of the phe- 
nomena and apparent anomalies of the problem to be 
solved, it is reaaonahlo to ask that those who deny 
the origin of species by variation and selection should 
grapple with the facts in detail, and show how the 
doctrine of the distinct origin and permanence of 
species will explain and Iiarmonize them. It has heeo 
recently asserted by Dr. J. E, Gray (in the Proceed- 
ings of the Zoological Society for 1863, page 134), 
that the difEculty of limiting species is in proportion 
to our ignorance, and that jast as groups or countries 
are more accurately known and studied in greater 
letail the limits of species become settled. This stato- 
meat has, like many other general assertions, its por- 
tion ot both truth and error. There is no doubt that 
many uncertain species, founded on few or isolated 
specimens, have had tlieir true nature determined by 
the study of a good scries of examples : they have 
been thereby established as Bpeeies or as varieties ; 
and the number of times this has occurred is doubtless 
very great. But there are other, and equally tmst- 
worthy cases, in which, not single species, but whole 
groups have, by the study of a vast accumidatioa of 
materials, been proved to have no definite specific 
limits. A few of these must bo adduced. In Dr. 
Cai-peuter'a " Introduction to the Study of the Fora- 




minifern," lie states that " tliere is not a single specimen 
of plant or animal of which the range of variation fias 
been studied bg the coUocation and comparison of bo 
large a nnmher of specimens as fiace passed under tfie 
reoiew of Messrs. Williamson, Parker, Rupert Jones, and 
myself, in our studies of lite types of this group ; " and 
the result of this extended comparison of spocimena 
is stated to be, " T/ie range of variation is so great 
among the Foraminifera as to include not merely those 
differeiUiat citaraclers which liave been usually acecmnted 
SPECIFIC, hut also those vpon which the greater part 
of the GENERA of this group liave been founded, and even 
in some instances those of its ORDERS " (Foraminifera, 
Preface, x). Yet this same group had been divided 
by D'Orbigny and other authors into a number of 
clearly defined families, genera^ and species, which these 
careful and conscientious researches have shown to 
have been almost all founded on incomplete knowledge. 
Professor DeCundollo has recently given the resnlta 
of an extensive review of the species of Cupulifenc 
He finds that the best-known species of oaks are those 
which produco most varieties and suhvarieties ; that 
they aro often surrounded by provisional species; 
and, with the fullest materials at his command, two- 
thirda of the species he considers more or less doubt- 
ful. His general conclusion is, that " in botany the 
loieest series of groups, subvarietiks, varieties, and 
RACES are very badly limited; these can be grouped into 
SPECIES a little less vaguely limited, which again can 
he formed into sujicientiy precise genera." This 
M 2 
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general conclusion is entirely objected to by the Ttriler 
of the article in the " Natural History Review," who, 
however, does not deny its applicability to the par- 
ticular order under discussion, while tliis very differ- 
ence of opinion is another proof that difficulties in 
the determination of species do not, any moro than 
iu the higher groups, vanish with increasing mate- 
rials and more accurate research. 

Another striking example of the same kind is seen 
in the genera Ilubus and Rosa, adduced by Mr. 
Darwin liimself; for though tiie amplest materials 
exist for a knowledge of these groups, and the most 
careful research has been bestowed upon them, yet 
the various species have not thereby been accurately 
limited and defined bo as to satisfy the majority of 
botanists. In Mr. Baker's revision of the British 
Roses, just published by the Liunaian Society, the 
author includes under the single species Rosa canina, 
no less than twenty-eight named varuiCiea, distin - 
guished by more or less constant characters and often 
confined to special localities ; and to these are referred 
about seventy of the epecies of Continental and British 
botanists. 

Dr. Hooker seems to have found the same thing 
in his study of the Arctic flora. For though he has 
had much of the accumulated materials of his pre- 
decessors to work upon, he continually expresses him- 
self as unable to do more than group the numerous 
and apparently fluctuating forms into more or loss im- 
perfectly deflned species. la his paper on the "Dis- 
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tribntion of Arctic Pknts," (Trans. Linn. Soc. xxiit., 
p. 310) Dr. Hooker says : — " Tlie most able and ex- 
perienced descriptive botanists vary in their cstimntfi 
of the valuo of the ' specific term ' to a mucli greater 
extent than is generally supposed." . . "I think 
I may safely affirm that tlie ' specific term ' has thre« 
different standard values, all current in descriptive 
botany, but each more or less confined to one class 
of observers." . , " This is no question of what 
is right or wrong as to tho real valuo of the spe- 
cific term ; I beliove each is right according to the 
standard he assumes as the specific." 

Lastly, I will adduce Mr. Bat«s's researches on tho 
Amazons. During eleven years he accumulated vast 
materials, and carefully studied the variation and dis- 
tribution of insects. Yet he lias shown that many 
species of Lcpidoptem, which before offered no special 
difficulties, are in reality most intricately combined 
in a tangled web of affinities, leading by auch gradual 
steps from the slightest and least stable variations to 
fixed races and well-marked species, that it is very 
ofUin impossible to draw those sharp dividing-linos 
which it is supposed that a careful study and full 
materials will always enable us to do. 

These few examples show, I think, that in every 
department of nature there occur instances of the in- 
stability of specific form, which tho increase of mate 
rials aggravates rather than diminishes. And it mast 
be remembered that the naturalist is rarely likely to 
err od the side of imputing greater indefiniteness to 
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species than really exists. There is a completenefls 
and satisfaction to the mind in defining and limiting 
and naming a species, which leads us all to do so 
whenever we conscientiously can, and which wo know 
has led many collectors to reject vagne intermediate 
forms as destroying the symmetry of their cabi- 
nets. We must therefore consider these cases of ex- 
cessive variation and instability as being thoronghly 
well established ; and to the objection that, after all, 
these eases are but few compared with those in which 
BpQcics can be limited and defined, and are therefore 
merely exceptions to a general rule, I reply that a 
true law embraces all apparent exceptions, and that 
to the great laws of nature there are no real excep- 
tions — that what appear to bo such are equally reanlts 
of law, and are often (perhaps indeed always) those 
very results which are most important as revealing 
the true nature and action of the law. It is for such 
reasons that naturalists now look upon the study of 
varieties as more important than that of well-fixed 
species. It is iu the former that we see nature still 
at work, in the very act of producing those wonderful 
modifications of form, that endless variety of colour, 
and that complicated harmony of relations, which 
gratify every sense and give occupation to every 
faculty of the truo lover of nature. 

Variation as specially influenced b<f Locality. 
The phenomona of variation as influenced by locality 
have not hitherto received much attention. Botanists, 
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it is true, aro acqu.'u'nted with the mflacnccs of climate, 
altitude, and other physical conditions, in modifying 
the forma and external characteristics of plants ; but 
I am not aware that any peculiar influence has been 
traced to locality, independent of climate. Almost 
the only case I can find recorded is mentioned in 
that repertory of natural-history facts, " The Origin 
of Species," viz. that herbaceous groups have a ten- 
dency to become arboreal in islands. In the animal 
world, I cannot find that auy facts have been pointed 
out as showing the special influence of locality in 
giving n peculiar fades to the several disconnected 
species that inhabit it. What I have to adduce on 
this matter will therefore, I haj)e, possess some in* 
terest and novelty- 

On examining the closely allied species, local forms, 
and varieties distributed over the Indian and Malayan 
regions, I find that larger or smaller districts, or oven 
single islands, give a special character to the majority 
of tlieir Papilionidat. For instance; 1. The species 
of the Indian region (Sumatra, Java, and Borneo) 
are almost invariably smaller than the allied species 
inhabiting Colebcs and the Moluccas; 2. The Bpcoies 
of Kew Guinea and Australia are also, though in t\ 
less degree, smaller than the nearest species or va- 
rieties of the I^loluccas ; 3. In the Iklolnccas them- 
selves the species of Amboyna are tho largest; 4. 
The species of Celebes e()ual or even surpass in size 
those of Amboyna; 5. The species and varieties of 
Celebes possess a striking character in the form of 
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iLe anterior winga, different from that of the 
species and varieties of all the surrounding isl 
G. Tailed species in India or the Indian region bi 
tailless as they spread eastward through the archi- 
pelago ; 7, In Ainboyna and Cerara tlie females of 
several species are dnll -coloured, while in the adjacent 
islands they are more brilliant. 

Local variation of Size. — Having proaerved the fil 
and largest specimens of Butterflies in my own 
lection, and having always taken for comparison the 
largest specimens of the same sex, I believe that the 
tables I now give are sufficiently exact. The differences 
of expanse of wings are in most cases very great, and 
are much more conspicuous in the Bpecimons themselves 
than on paper. It will bo seen that no loss than four- 
teen Papilionidaj inhabiting Celebes and the Moluccas 
are from one-third to one-half greater in extent of wing 
than the allied siwcies representing them in Java, Su- 
matra, and Borneo. Six species inhabiting Amboyna 
are larger than the closely allied forma of the northern 
Moluccas and New Guinea by about one-sixth. These 
include almost every case in which closely allied 
Fpecies can be compared. 

SjieciBS of Papilionida) of tho 
Molucooa BJid CeloboB (large). 

OmitLoptera Helena 

Ambojna) 76 

PapiUo Adamantiaa 

(Celebes) 5-8 

P. Lorquinianus (Mo- 

luocas) 4-8 



3 01 

icen^^l 



O. FompeuB ... 
O. Amphrisina 



m 

... 5-8 

... e-0 j 

... 3-8 I 
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P. Bloroei (Odebea) ... &■* 
P. Alphenor (Celebes)... 4'8 
P. Gigon (Celebes) ... 5-4 
P. Deucalion (CdebeH)... 4-6 
P. AgamcnmoQ, var. 

(Celebes) 44 

P. EorjpilnB (Moluccas) 40 
P.TelephuH (Celebes)... 4'3 
P. ..Egistbua (Moluccas) 4'4 
P. Milon (Celebes) .,. 4-4 
P. AndrocIeB (Celebes)... 4-8 
P.Pol7pboiites(CelebeB) 4-6 
LeptocircuB Ennioa 

(Celebes} 2'0 



P. Brtuna ,. 
P. Theseua ., 
P. Demolion .. 
P. Macareus ., 



P. Eama 

P. Sarpedon ... 
P. Antiphatea 
P. Diphilua ... 



PapUio UljsBee 
P. Poljdoim... 
P. Deiphobns 

F. OambrisiuB 
P. Oodrus ... 

Omitfaoptera Priamii! 
(male) 



.. 8-3 



P.Antolycus... 
P. Tclegoaua... 
P. LcodamBS ... 
P. Dciphontes 
P. Ormenns ... 
P. TydeuH ... 
P. CodruB, var. 

Ornithoptera Pc 
(male) 



. 7-0 



Lofol variation of Form. — The differences of form are 
cqnalljr clear. Papilio Pammon everywhere on the con- 
tinent is tailed in both sexes. In Java, Sumatra, and 
Borneo, the closely allied P. Theseus has a very short 
tail, or tooth only, in the male, while in the females the 
tail is retained. Furtiier east, in Celebes and the Sonth 
^loluccas, the hardly separable P. Alphenor has quite 
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lost tbe tail in tbe male, wliilo the female retains \\ 
in a narrower and less spatdate form. A littlo further, 
in Gilolo, P. Nicanor has completely lost the tail in 
both sexes. 

Fapilio Agamemnon exhibits a somewhat similar 
series of changes. In India it is always tailed; in 
the greater part of the orchiiielago it has a very short 
tail ; while far east, in New Guinea and the ndjaoent 
islands, the tail has almost entirely disappeared. 

In the Polydorus-group two species, P. Antiphoa 
and P. Diphilus, inhabiting India and the Indian 
region, are tailed, while the two which take their 
place in the Moluccas, New Guinea, and Australia, 
P. Polydorus and P. Leodamas, are destitute of tail, 
the species furthest cast having lost this ornament 
the most completely. 

WeEl«m epecie?, Toiled. Allied Eoatem Bpccias nat Tailed. 

Fapilio Pammoa (ladia) ... P. Tlieaus (Islands) minute tail. 

P. Agamemnon, vsr. (India) P. Agamemnon, var. (Islaada). 

P. Antiphiu (India, Java) ... P. Polydorus (MoluccaB). 

F. DipliiluB (India, Java] ... P. Leodamas (New Guinea). 

The most conspicuous instance of local modification 
of form, however, is exliibited in the island of Celebes, 
which in tliis respect, as in some others, stands alone 
and isolated in the whole archipelago. Almost every 
species of Papilio inhabiting Colebea has the wings 
of a peculiar shape, which distinguishes them at a 
glance from the allied species of every other island. 
Thifl pecuii^irity consists, first, in the upper winga 
being generally more elongate and falcate; and se- 
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condly, in the costa or anterior margio being mucli 
more curved, and in most instances exhibiting near 
the base an abrupt bend or elbow, which in some 
species is very cons[iiciiou3. This peculiarity is visible, 
not only when the Celebcaian species are compared 
with their small'Stzed allies of Java and Borneo, but 
also, and in an almost equal degree, when the krge 
forms of Amboyna and the Moluccas are the objects 
of comparison, showing that this is quite a distinct 
phenomenon from the diiference of size which has just 
been pointed out. 

In the following Table I have arranged the chief 
Papilios of Celebes in the order in which they exhibit 
this characteristic form most prominently. 



PtpUioa of Cclebet, baving tbe 
wing! fnlcate or with abruptly 
eurrfldcoala, 

1. P. Gigoa 

2. P. PamphjluB 

a P.Maon 

4. P. Agamemaon, var. 

£• Pi AdamftntiuB '.. ■.> 

6. F. ABcalaphuB 

7. P. Sataapas 

8. P. Blomei 

9. P. Androclea 

JO. P. Rhetua 

11. P. TheseiiB, vox. (male) ... 

12. P. Codnis, var 

13. P. Encekdea 



P. Domolion (Java). 

P. JB.SOD (Sumatra). 

P. Sarpodon (Moluccas, Java). 

P. Agamemnon, var. (Borneo). 

P. Peranlhna (Java). 

P. Deiphontea (OUolo). 

P. Helenua (Java). 

P. Brama (Samatra). 

P. Antipbfttes (Borneo). 

P. ArisUcus (Molaccas). 

P. Theaua (male) (Java). 

F. Godnia (Molncoaa). 

P. LeucothoQ (Ualacoa). 

It thns appears that every species of Fapilio exhibits 
this peculiar form in a greater or Icsa degree, except 
one, P. Folyphontes, allied to P. Diphilus of India 



172 IIIE MALAYAN FAPILIOSIDM AS 

and p. Poly»!oru3 of tlio Moluccas. This fact I shall 
recur to again, as I thiuk it helps us to understand 
something of the causes that may have brought about 
the phenomenon we are considering. Neither do the 
genera Omithoptera and Leptocircus exhibit any traces 
of this peculiar form. In several other families of 
Butterflies this characteristic form reappears m ft few 
species. In the Pieridfo the following species, all 
peculiar to Celebes, exhibit it distinctly : — 

compared with P. Coronia (Java). 
„ „ TLjca Deacombesi 

(India). 
„ T. Hjparetc(JaTal. 
„ „ T. Lyncida. 

„ T. Lyncida. 
„ T. Nero (Malacca). 
„ T.Nophole. 
1, „ Eronia Valeria 

9 Iphias Glaucippe, var. „ „ IpLias Olaacippe 

(Java). 

The species of Terias, ono or two Pieris, and the genus 
Callidryas do not exhibit any perceptible change of 
fonn. 

In tlio otticr families there are but few similar 
examples. The following are all that I can And in my 
collection : — 

Cethosia ^olo ... compared iritli Cethosia Biblis (Java). 
Eurhinia megalooice „ n Jilurliiuia Folynioe 

(Borneo). 
Limeoitis Limire ... „ „ Limenitis Frocria 

Ojatlua Arainoe, vsr. „ „ Cjnthia Amnoo (Java, 

Stunatra, Borneo) 



1. Pieris Epcria ... 

2. ThjcaZebuda... 

3. T. RoBcnbergii 

4. Tachyris Hombronii 

5. T. Lycaato 
G, T. Zarinda 

7. T. Itbome 

8. Eronia tritiBa ... 
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All theae belong to the family of tlie Nj-mphalidaj. 
Many other genera of this family, as Dindema, Adoliaa, 
Charaxes, and Cyrestia, aa well as the entire families 
of the DanaidiE, Satyridie, Lyoeaidre, and Hesperida;, 
present no examples of this peculiar form of the npper 
wing in the Celebeaian species. 

Local variations of Colour. — In Amboyna and Ceram 
the female of the largo and handsome Oriiitlioptera 
Helena has the large patch on the hind wings con- 
stantly of a pale dull ochre or buff colour, while in 
the scarcely distinguishable varieties from the adjacent 
islands of Bouru and New Guinea, it is of a golden 
yellow, hardly inferior in brilliancy to its colour in 
the male sex. The i'cmale of Omitboptora Priamoa 
(inhabiting Amboyna and Coram exclusively) ia of a 
pale dusky brown tint, while in all the allied species the 
some sex ia nearly black with contrasted white mark- 
ings. As a third example, the female of Papilio Ulyases 
has the blue colour obscured by dull and dusky tinta, 
while in the closely allied apecies from the surrounding 
islands, the females are of almost as brilliant an azure 
blue as the males. A parallel case to this is the occur- 
rence, in the small islands of Goram, Matabello, Ke, 
and Aru, of several distinct species of Euplam and 
Diadema, having broad bands or patches of white, 
which do not exist in any of the allied species from 
the larger islands. These facts seem to indicate some 
local influence in modifying colour, as urn n tell igiblo 
and almost as remarkable as that which baa resulted 
in the modifications of form previously described. 
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Memarks on the /acts of Local variation. 
The facts now brought forward seem to me of the 
highest interest. A?e see that almost all the species 
in two importnnt families of the I^pidoptera (Papi- 
lioniclm and Pierida;) acquire, in a single island, a 
characteristic modification of form distinguishing them 
from the allied species mid varieties of all the sur- 
rounding islands. In other equally extensive families 
no such change occurs, except in one or two isolated 
species. However we may account for these pheno- 
mena, or whether wo may be quite unable to account 
for them, they furnish, in my opinion, a strong cor- 
roborative testimony in favour of the doctrine of the 
origin of species by successive small variations ; for 
we have hero sliglit varieties, local races, and un- 
doubted species, all modified in exactly the same 
manner, indicating plainly a common cause producing 
identical results. On the generally received theory 
of the original distinctness and permanence of speciea, 
wc are met by this difficulty : one portion of these 
curiously modified forms are admitted to have been 
produced by variation and some natural action of local 
conditions; whilst tho other portion, difl'ering from 
the former only in degree, and connected with them 
by insensiblo gradations, are said to have possessed 
tliia peculiarity of form at their first creation, or to 
have derived it from unknown causes of a totally dis- 
tinct nature. Is not the a prion evidence iu favoor 
of an identity of the causes that have produced such 
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similar results ? and have wo not a right to call upon 
oar opponents for somo proofs of their own doctrine, 
and for an explanation of its difficulties, instead of 
their assuming that they aro right, and laying upon 
us the burthen of disproof? 

Let ns now see if the facts in question do not them- 
selves fumisli some duo to their explanation. Mr. 
Bates has shown that certain groups of butterflies have 
a defence against insectivorous animals, independent 
of swiftness of motion. These aro generally very 
abundant, slow, and weak fliers, and are more or less 
the objects of mimicry by other groups, which thus 
gain an advantage in a freedom from persecution 
similar to that enjoyed by those fbey resemble. Now 
the only Papilios which have not in Celebes acquired 
the peculiar fonn of wing, belong to a group which ia 
imitated both by other species of Papilio and by 
Moths of the genus Epicopeia. This group is of weak 
and slow flight j and we may thcroforo fairly conclude 
that it possesses some means of defence (probably in 
a peculiar odour or taste) which saves it from attack. 
Now the arched costa and falcate form of wing is gener- 
ally supposed to give incrensed powers of flight, or, as 
seems to me more probable, greater facility in making 
sudden turnings, and thus baffling .1 pursuer. But the 
members of the PoJj'dorus-group (to which belongs 
the only unchanged Celebesian Papilio), being already 
guarded against attick, have no need of this increased 
power of wing ; and *' natural selection " would there- 
fore have no tendency to produce it. Tbe whole family 
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of Danaidaj are ia the some position : they are bIoi 
and weak fliera ; yet they abound in species and indi- 
viduals, and are tlio objects of mimicry. The Satyridas 
have also probably a means of protection — perhaps their 
keepinf^ always near the ground and their generally 
obscure colours; while the Lycainidai and Hcsperid^e 
may find security in their small size and rapid motions. 
In the extensive family of the Nympbalidie, however, 
we find that several of the larger species, of com- 
paratively feeblo structure, have their wings modified 
(Cethosia, Limenitis, Junonia, Cynthia), while the large- 
bodied powerful species, wliich have all an excessively 
rapid flight, have exactly the samo form of wing in 
Celebes as in tho other islands. On the whole, there- 
fore, wo may say that all the butterflies of rather largo 
size, conspicuous colours, and not very swift flight have 
been affected in tho manner described, while the smaller 
sized aud obscure groups, as well as those which are 
the objects of mimicry, and also thoso of exceedingly 
BwifX flight have remained unaffected. 

It would thus appear as if there must bo (or once 
have been) In the island of Celebes, some peculiar 
enemy to these larger-sized butterflies which does not 
exist, or is less abundant, in the surrounding islands. 
Increased powers of flight, or rapidity of turning, was 
advantageous in baflltng this enemy ; and the peculiar 
form of wing necessary to give tliis would be readily 
acquired by the action of " natural selection " on the 
alight variations of form that are continually occurring. 

Such an enemy one would naturally suppose to be 
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an inBectivorous bird ; bat it is a remarkable fact that 
most of the genera of FIj-eatchers of Borneo and Java 
OQ tho one side (Musuipeta, Philcntoma,) and of the 
Moluccas on the other (Monarcha, Khipidiira), are 
almost entiroly absent from Celebes. Their place seems 
to be supplied by the Caterpillar-catchers (Grauca- 
lus, Campephaga, &c.), of which six or seven species 
are kno^vn from Celebes and are very numerous in 
individuals. We have no positive evidence that these 
birds pursue butterflies on the wing, but it is highly 
probable that they do so when other food is scarce. 
Mr. Dates has suggested to me that the larger Dragon- 
flies (jEshna, &c) prey upon butterflies ; but I did not 
notice that they were more abundant in Celebes than 
elsewhere. However this may be, the fauna of Celebes 
is undoubtedly highly peculiar in every department of 
which we liavo any accurate knowledge ; and though we 
may not be able satisfactorily to trace how it has been 
effected, there can, I think, be little doubt that tho 
singular modification in the wings of so many of the 
butterflies of that island is an effect of that complicated 
action and reaction of all living things upon each other 

Iin the struggle for existence, which continually tends 
to readjust disturbed relations, and to bring every 
species into harmony with tho varying conditions of 
tho surrounding univerBo. 
But even tho conjectural explanation now given fails 
ns in the other cases of local modification. Why the 
Bpecies of tlio Western islands should bo smaller than 
those further east, — why those of Aiuboyna should 
, 
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exceal in size those of Gilolo and New Guinea— 
the tailed species of India should begin to loso that 
appendage in the islands, and retain no trace of it on 
the bonlers of tlie Pacific, — and why, in three separal* 
cases, the females of Arahoyna species should be less 
gaily attired than the corresponding females of the 
eurroiinding islands, — arc questions which we cannot 
at present attempt to answer. That they depend, how- 
ever, on some general principle is certain, because ana- 
logous facts have been observed in other parts of the 
world. Mr. Bates informs me that, in three distinct 
groups, Papihos which on the Upper Amazon and in 
most other parts of South America have spotless npper 
wings obtain pale or white spots at Pari and on the 
Lower Amazon; and also that the jEneas-group of Pa- 
pilios never have tails in the equatorial regions and the 
Amazons valley, hut gradually acquire tails in many 
cases as they range towards tlio northern or gouthem 
tropic. Even in Europe we have somewhat similar 
facts ; for the species and varieties of butterflies peculiar 
to the island of Sardinia are generally smaller and more 
deeply coloured than those of the mainland, and the 
same has recently been ehoivn to he the case with the 
common tortoiseshell butterfly in the Isle of Man ; 
while Papilio Hospiton, peculiar to the former island, 
lias lost the tail, which is a prominent feature of the 
closely allied P. Machaon. 

Facts of a similar nature to those now brought for- 
ward would no doubt be found to occur in other 
groups of insects, were local faunas carefully studied in 
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relation to those of the snrrounding countries ; and 
they seem to indicate that climate and other physical 
caoses have, in some cases, a very powerful effect in 
modifying specific form and colour, and thus directly 
aid in prodacing the endless variety of nature. 

Mimicry. 

Havinj; fully discussed this snbject in the preceding 
essay, I have only to adduce such illustrations of it, as 
are furnished by the Eastern Papilionida;, and to show 
their bearing upon the phenomena of variation already 
mentioned. As In America, bo in the Old "World, 
species of Danaidai are the objects which the other 
families most often imitate. But besides these, somo 
genera of Morphidaj and one section of the genua 
Papilio are also less frequently copied. Many species 
of Papilio mimic other species of these three groups so 
closely that they arc nndistinguishable when on the 
wing ; and in every case the pairs which resemble 
each other inhabit the same locality. 

The following list exhibits the most important and 
best marked cases of mimicry which occur among tho 
Papilionidfo of the Malayan region and India : — 



. Papilio paradoia 

(aude lb female) 

. P. Cannna 



L 



Spccioa mimiolioil. 

Euploia Midamna ] 

(male lit femule) J 

E. Bhadamanttinii . 

DanaJB Bobrina ... 
D, Agloia 



CommDa Yu 



Snmutra, &c. 
Borneo and Sn- 

New Qiiinc-i. 
Uolacca, Java- 
It 2 
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Species mimkkcJ. 


Common balnB^ 


5. 


Fapilio Ages tor... 


SanaisTjtia 


Nortlieni India. 


6 




HeetU Leucoiioo .. 


Philippineai ,« 


7. 


P. Deleaaertil ... 


Ideopaia daoa 

MOEPHIDi. 


Penang. fl 


8. 


P. Pandion (te- 




1 




mole) ... 


Drusilla biocolata 


NewOmnwfl 




Papilio (Pc 


LTDO&ca- and CooK-gronpB). ^1 


9 


P. Panunon (Ho- 








muloa, female)... 


Papilio Hector .. 


India. 


10. 


P. Theseus, var. 








(female) 


P. Anttplius 


Sumatra, Borneo 


11. 


P. Tbeaeos, vur. 








(female) 


P. Diplulos 




12. 


P. Mcmnon. rar. 








(Achates, female) 


P. Uoon 


Sumatra. 


13. 


P. AndrogLiia,var. 








(Achates, female) 


P- Doubledaji ... 


Northern India. 


U. 


P. CEnomaua (fe- 








male) 


P. Liris 


Timor. 



We have, therefore, fourteen species or marked varie- 
ties of Papilio, which so closely resemble species of 
other groups in their respective localities, that it is not 
possible to impute the resemblance to accident. The 
first two in tlie list (Papilio paradoxa and P. Cannus) 
are so exactly like Euplcea Slidamos and E. Rhndaman- 
thns on the wing, that although they fly very slowly, I 
was quite unable to distinguish them. The first is a 
very interesting case, because the male and female differ 
Considerably, and each mimics the corresponding sex 
of the Enpla;.i. A new species of Papilio which I 
discovered in New Guinea resembles Donais sobrinai 
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from the samo conntry, just as Papilio Marcoreus re- 
sembles Danaia Aglaia in Malacca, and (according to 
Dr. Horsfield's figure) still more closely in Java. The 
Indian Papilio Agestor closely imitates Daiiais Tytia, 
which has quite a different style of colonring from the 
preceding; and the extraordinary Papilio Idsoidos 
from the Philippine Islands, must, when on the wing, 
perfectly resemble the Heatia Leuconoij of the same 
region, as also does the Papilio Delcsscrtii imitate 
the Ideopsis daoa from Penang. Now in every one of 
these cases the Papilios are very scarce, while the 
Daaatdie which they resemble are exceedingly abun- 
dant — moat of them swarming ao as to bo a positive 
nuisance to the collecting entomologist by continually 
hovering before him when ho is in search of newer and 
more varied captures. Every garden, every roadside, 
the suburbs of every village are full of them, indicating 
very clearly that their life is an easy one, and that 
they are free from persecution by the foes which keep 
down the population of less favoui-ed races. This 
snperabimdant population has been shown by Mr. 
Bates to be a general characteristic of all American 
groups and species which are objects of mimicry ; and 
it is interesting to find his observations confirmed by 
examples on the other side of the globe. 

Tlie remarkable genus Drusilla, a group of pale- 
coloured butterflies, more or loss adorned with ocellate 
spots, is also the object of mimicry by tlireo distinct 
genera (Melanitis, Hyantis, and Papilio). These in- 
jects, like the Dauattlic, are abundant in individoals, 
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have a very weak and slow flight, and do not 
concealment, or appear to have any means of protec- 
tion from insectivorous creatures. It is natural to 
conclude, therefore, that they have some hidden pro- 
perty wliich saves them from attack ; and it is easy 
to see that when any other insects, by what we call 
accidental variation, come more or less remotely to 
resemble them, the latter will share to some extent in 
their immunity. An extraordinary dimorphic form of 
the female of Papilio Ormeuus has como to resemble 
the Drusillaa sufficiently to be taken for one of that 
group at a little distance; and it is curious that I cap- 
tured one of these Papilios in the Aru Islands hovering 
along the ground, and settling on it occasionally, just 
as it is the habit of the Drusillas to do. The resem- 
blance in this case is only general ; but this form of 
Papilio varies much, and there is therefore material 
for natural selection to act upon, ho as ultimately to 
produce a copy as exact as in the other cases. 

The eastern Papilios allied to Polydorus, Coon, 
and Philoxenus, form a natural section of the genus 
resembling, iu many reBpecta, the iEneas-group of 
South America, which they may be said to represent 
in the East. Like them, they are forest insects, 
have a low and weak flight, and in their favourite 
localities are rather abundant in individuals; and like 
them, too, they are the objects of mimicry. We may 
conclude, therefore, that they possess some hidden 
means of protection, wliich makes it useful to 
insects to be mistaken for them. 
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The Papilioa which resemble them belong to a very 
distinct section of the genus, in which the sexes difTer 
greatly ; and it ia those females only which differ most 
from the males, and which have already been alluded 
to as exhibiting instances of dimorphism, which resem- 
ble species of the other group. 

The resemblance of P. Gomulua to P. Hector is, 
in some specimens, very considerable, and has led to 
the two species being placed following each other in 
tlie British Museum Catalogues and by Mr, E, Double- 
day. I have shown, however, that P. Romulus is 
probably a dimorphic form of the female P. Pammon, 
and belongs to a distinct section of tlio genus. 

The next pair, Papilio Theseus, and P. Antiphus, 
have been united as one species both by Do Haan 
and in the British Museum Catalognos. The ordi- 
nary variety of P. Theseus found in Java almost as 
nearly resembles P. Di phi I us, inhabiting the same 
country. The most interesting case, however, is the 
extreme female form of P. Memnon (figured by Cramer 
imdcr the name of P. Achates), which has ocqnired 
the general form and markings of P. Coon, an insect 
which differs from the ordinary male P. Monmon, 
OS much as any two species which can be chosen 
in this extensive and highly varied genus; and, as 
if to show that this resemblance is not accidental, 
but is the result of law, when in India we find a 
species closely allied to P. Coon, but with red instoaJ 
of yellow Bpot« (P. DonbleJayi), the corresponding 
I variety of P. Androgens (P. Achates, Cramer, 182, 
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A, B,) has acqtiired exact]; the samo peculiarity of 
liaving red spots instead of yellow. Lastly, in the 
island of Timor, the female of P. CEnomaos (a species 
allied to P. Memnon) resembles so closely P. Liris 
(one of the Polydorus-gronp), that the two, which 
were often seen flying together, could only be distin- 
goished by a minute comparison after being captmred. 

Tlie last six cases of mimicry are especially instruc- 
tive, hecanse they seem to indicate one of the pro- 
cesses by which dimorphic forms have been produced. 
When, as in these cases, one sex differs mnch from 
the otiier, and varies greatly itself, it may happen 
that occasioQatly individual variations will ocenr having 
a distant resemblance to groups which are the objects 
of mimicry, and whicli it is therefore advantageous to 
resemble. Sneh a variety will have a better chance of 
preservation ; the individuals possessing it will be mul- 
tiplied ; and their accidental likeness to the favoored 
group will be rendered permanent by hereditary trans- 
mission, and, each snccessive variation which iucreases 
the resemblance being preserved, and all variations 
departing from the favoured type having less chance 
of preservation, there will in time result those singular 
cases of two or more isolated and fixed forms, bound 
together by that iutimato relationship which consti- 
tutes them the sexes of a single species. The reason 
why the females are more subject to this kind of 
modification than the males is, probably, tJiat their 
dower flight, when laden with eggs, and their exposure 
to attack while in the act of depositing their egga 
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upon leaTes, render it especially mlrantageoiia for 
fbeiD to have some additional protection. This they 
at once obtain by acquiring u resemblance to otlier 
species which, from whatever canse, enjoy a compara- 
tive immunity from persecution. 

C<mcluding remarhs on Variation in Lepidoptera. 
This summary of the more interesting phenomena 
of variation presented by the eastern Papilionidae is, 
I think, sufficient to substantiate my position, that 
the Lepidoptera are a group that offer especial faci- 
lities for such inquiries; and it will also show that 
they have undergono an amount of special adaptive 
modification rarely equalled among the more highly 
organized animals. And, among the Lepidoptera, the 
great and pre-eminently tropical families of Papilionidaj 
and Danaidaj eeem to be those in which complicated 
adaptations to the surrounding organic and inorganic 
universe have been moat completely developed, oflfer- 
ing in this respect a striking analogy to the equally 
extraordinary, though totally different, adaptations 
which present themselves in the Orchidece, the only 
family of plants in which mimicry of other organisms 
appears to play any important part, and the only one 
in which cases of conspicuous polymorphism occur ; for 
as such we must class the male, female, and hermaph- 
rodite forms of Gatasctnin tridentatum, which differ ao 
greatly in form and structure that they were long con- 
sidered to belong to tliree distinct genera. 
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ArratiffemerU and Geographical DUirHution of tJie 
Malayan Papil'ionida. 

Arrangement. — Although tlie species of Fapilionid 
inhabiting the Malayan region nre very numerons, 
they all belong to three out of the nine genera into 
which the family ia divided. One of the remaining 
genera (Eurycus) is restricted to Australia, and another 
(Teinopalpus) to the Himalayan Mountains, while 
lo33 than four (Parnassius, Doritis, Thais, and Seri- 
cinns) are confined to Southern Europe and to 
mountain-ranges of the Palanarctic region. 

The genera Ornithoptera and Leptocircus are highly 
charncteriatic of Malayan entomology, but are uniform 
in character and of small extent. The genus PapIUo, 
on tlie other hand, presents a great variety of forms, 
and is so richly represented in the Malay Islands, that 
more than one-fourth of nil tho known species are 
found there. It becomes necessary, therefore, to divide 
this genus into natural groups before we can success- 
fully study its geographical distribution. 

Owing principally to Dr. Hors field's observations 
in Java, we are acquainted with a considerable numl 
of the larvce of Papilios ; and these furnish good ch( 
aetcra for tho primary division of the genus into 
tural groups. The manner in which the hinder winj 
are plaited or folded hack at the abdominal margin, the 
size of the anal valves, the structure of the antennie, 
and the form of the wings are also of much service, 
as well as the character of the flight and the stylo of 
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^ Black and green. 
Black ajid yelloiv. 



colonration. Using these characters, I divide the 
Malayan Papilios into four sections, and seventeen 
groups, aa follows: — 

Geniu Ornithopteba. 

a. Priamua -group. 

c, Brookeaiiua-group. 

b. PompeUB-group. 
GeuoB Papilio. 

A. LarvB) short, thick, wjUi numerous fleshy tahcrclea ; 
of a pnrpliah colour. 

a. Nox-(^OQp. Abdominal fold in mole verj large ; 

anal valves small, but SKollen ; onteimiB mode- 
rate; wings entire, or tailed; includes the Indian 
Philoxenua -group . 

b. Coon-group. Abdominal fold in male small ; anal 
TaWes email, but snelleai antennie moderate; 
wings tailed. 

c FolydoTUB- group. Abdominal fold in male small, 
or none; anal valves small or obsolete, bairy; 
wingB toiled or entire. 
. Larva> witii third segment swollen, transversely or 
obliquely banded; pupa much bent. Imago with 
sbdominal margin in male plaited, but not re- 
flexed ; body weak ; autcnnui long ; wings muck 
dilated, often tailed. 

d, tJlysBeB-gronp. 



. Perajithus- group. 
. Uemson- group. 



r Protenor - group (Indian) ii 
I somewhat iutermediate be> 
I tween these, and la neareat 
[ to the Nos-group, 



g. Hclenua- group. 

h. Ereotheus-gT'oup. 

i. Pammon -group. 

k. Demolion-group. 
0. Iiarvn aubcylindricol, variooaly oolonred- Imago with 
abdominal margin ia male phiited, but not r 
flexed ; body weak ; antenna; abort, with a thick 
curved club; wings entire. 
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1. Erithonias-groap. Sexes slikc, larva and pnpftl 
eomething like those of P. Demolion. 

m. Paradoia-gronp. Seies different. 

c Diesimilis - group. Sexes alike; larra bright* 
coloured; pupa, etraight, cjlindric. 

D. LarviB elongate, attenuate beLind, and often bifid, with 
lateral and oblique pale Btripca, green. Ima^ 
witb tbe abdominal margin in male reflexed* 1 
woollj or haiiy within ; anal valves small, bait^jH 
antennas short, stout ; body stout. 

o. MacoreuB -group. Hind wings entire. 

p. Antiphates-group. Hind wings mncb tailed (swal- 
low -tailB). 

q. EuiypyluB -group. Hind wings elongate or tolled. 

Qetina Leptocibcus. 

Making, in all, twenty distinct gi-oups of Malayan I 
PapilionidED. 

The first section of the genua Papilio (A) comprisail 
insects wbich, tlmngh differing considerably in straol 
ture, having much general resemblanco. They all havel 
a weak, low flight, frequent the most luxuriant forest-*! 
districts, scorn to love the shade, and are the objectftfl 
of mimicry by other PapJlios. 

Section B consists of weak-bodied, large-winged i 
sects, with an irregular wavering flight, and whioh, 
when resting on foliage, often expand the wings, which 
the Bpccica of the otlier aectiona rarely or never do. 
They are the most conspicuous and striking of easteiikj 
Butterflies. 

Section C consists of mnch weaker and slower-flyii^a 
insects, oflon resembling in their flight, as well as iag 
their colours, species of Danaidfc. 
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Section D contains the Btrongeat-lKxlied and most 
Bwift-fiying of the genus. They \o\e sunlight, and 
frequent the borders of streams and the edges of 
puddles, where they gather together in swarms con- 
sisting of several species, greedily sucking up the 
moisture, and, when disturbed, circling round in the 
air, or flying liigh and with great strength and 
rapidity. 

Geographical Vistrihutton. — One hundred and thirty 
species of Malayan Papiiionidaj are now known within 
the district extending from tlie Malay peninsula, on 
the north-west, to Woodlark Island, near New Ghiinea, 
on the south-east. 

The exceeding richness of the Malayan region in 
these fine insects is seen by comparing the number 
of species found in tho dift'ercnt tropical regions of the 
earth. From all Africa only 33 species of Papillo aro 
known ; but as several aro still undescribed in collec- 
tions, we may raiso their number to about 40. In all 
tropical Asia there are at present described only 65 
species, and I have seen in collections but two or three 
which have not yet been named. In South America, 
south of Panama, there aro 150 species, or about one- 
seventh more than are yet known from the Malayan 
region ; but the area of the two countries is very dif- 
ferent; for wliile South America (even excluding Pata- 
gonia) contains 5,000,000 square miles, a line encircling 
the whole of tho Malayan islands wonld only includo an 
area of 2,700,000 square mites, of which the land-area 
would be about 1,000,000 square miles. This superior 
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richness is partly real and partly npparont. The break- 1 
ing up of a district ioto Braall ieolated portions, as 
in an archipelago, seems highly favourable to the segre- 
gation and perpetuation of local peculiarities in certain 
groups ; so that a species which on a continent might 
have a wide range, and whose local forma, if any, 
would be so connected together tliat it would be im- 
possible to separate them, may become by isolation 
reduced to a number of such clearly defined and cob- 
stant forms that we are obliged to count them as 
species. From this point of view, therefore, the 
greater proportionate number of Malayan species may 
bo considered as apparent only. Its true superiority 
is shown, on the other hand, by the possession of 
three genera and twenty groups of Papilionidaj against 
a single genua and eight groups in South America, 
and also by the much greater average size of the Ma- 
layan species. In most other families, however, the 
reverse is the case, the South American Nymphalidje, 
Satyrida?, and Erycinidaj far surpassing those of the 
East in number, variety, and beauty. 

The following list, exhibiting tho range and distri- 
bution of each group, will enable us to study moTsi 
easily tlieir internal and external relations. 

Hange of the Groups of Malai/an PapilionidcE. 
OmitLoplera. 

1. Priamaa • group. Moluccas to Woodlark 

Island ... -. 5 specie* 

2. PompeoB ■ group. Himalayaa to New 
Guinea, (Celebes, maximum) 11 

S. Brookeana-gTonp. Sumatra and Borneo... 1 
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Fapilio. 

4. Noi-gronp. North India, Java, and Philip- 

pitiea 5 b; 

5. Ccwn-gronp. North India to Java 2 

6. Pcilydorus- group. India to New Guiaea 

and Pacific 7 

7. UIjBBca -group. Celebes to New Caledonia * 

8. PeranthuB - group. India to Timor and 

Moluccas (India, maximum) 9 

9. Mcmnon- group. India to Timor and Mo- 

luccas (Java, maximum) 10 

10. Helcnus- group. Africa and India to New 

Guinea 11 

11. Pammon-group. India to Pacific and Ana- 

ti-alia 9 

12. ErectheuB -group. Celebes to Australia ... 8 

13. Demolion-group. India to Celebes ... 2 

14. ErithonioB- group. Africa, India, Australia I 



m) 5 „ 

IG. Dissimilia -group. India to Timor (India, 

17. Macareus- group. India to New Guinea ... 10 „ 

18. Antiphates- group. Widely distributed ... 8 „ 

19. Eiirypylus- group. India to Australia ... 15 „ 
Leptocircas. 

20 Leptocircua- group. India to Celebes ... 4 „ 

This Tablo shows tho great affinity of the Malayan 
Tvith tho Indian Papilionida,*, only three out of the 
nineteen groups ranging beyond, into Africa, Europe, 
or America. Tho limitation of groups to the Indo- 
Malayan or Austro-Malayan divisions of the archi- 
pelago, which is so well marked in tho higher animals, 
is much less conspicuous In Insects, but is shown in 
some degree by the Papillonidte. The following groaps 
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are either almost or entirely restricted to one porUoQ 

of the archipelago ; — 



Awtro-MoXaycm Begion. 
Priamos-gToup . 

Uly HaeB- gronp . 
Erechtheus- group. 



Indo' Malayan Region, 
Noi'group. 
Coon -group. 

MttcareuB-gToap (nearly). 
ParftdoKa- gro« p. 
DiaBuniliB .group (nearlj). 
Broo keanus-gr oup . 
LEPTOcmcra (genus). 

The remaining groups, which range over the whole 
archipelago, aro, in many cases, insects of very power- 
ful flight, or tbcy frequent open places and the sea- 
beach, and are thus more likely to get blown from 
island to island. The fact that three such character- 
istic groups as those of Priamus, Ulysses, and Ereoh- 
tlieus are strictly limited to the Australian region of 
the archipelago, while five other [p'oups are with equal 
strictness confined to tlio Indian region, is a strong 
corroboration of that division winch has been founded 
almost entirely on the distribution of Mammalia i 
Birds. 

If the various Malayan islands have undergooj 
recent changes of level, aud if any of tliem have been 
more closely united within tlio period of existing 
species than they are now, wo may expect to find 
indications of such changes in community of epecies 
between islands now widely separated ; while those 
islands which have long remained isolated would bav^H 
had time to acquire peculiar forma by a slow ; 
natural process of modification. 
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An exam t nation of the rektions of tlio species of 
the adjacent iBland*, will thus enable ua to correct 
optuioDB formed from a mcro con side rat ion uf their 
relative positions. For example, looking at a map of 
tho archipelago, it is almost hnpossible to avoid the 
idea that Java and Sumatra have been recently united; 
their present proximity ia so great, and they have 
such an obvious resemblance in their volcanic struc- 
ture. Yet there can be little douht that this opinion 
is erroneous, and that Sumatra has bad a more recent 
and more intimate connexion with Dornoo than it has 
had with Java. This is strikingly shown by the mam- 
mals of these islands — very few of the species of Java 
and Sumatra being identical, wliilo a considerable 
number are common to Sumatra and Borneo. The 
birds show a somewhat similar relationship ; and we 
shall find that tho distribution of the Papilionidai tella 
exactly the same tale. Thus: — i 



Sumatra haa... 
Borneo 

Snmatra „ ... 

Borneo 



21 speo!c« 1 



20 Bp. common to hoth iBlanda; 
11 sp. conunoa to both iBlonda ; 
20 sp. common to both ialanda; 
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showing that both Sumatra and Java have a much 
closer relationship to Borneo than they have to each 
other — a most singular and interesting result, when we 
consider the wide separation of Borneo from them both, 
and its very different structui-e. The evidence fur- 
nished by a single group of insects would huvo had 
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but little weight on a point of such magnitude if 
standing alone; Lut coming as it does to confirm 
deductions drawn from wliolo classes of tlie higher 
nnimals, It must bo admitted to have considerable 
Talne, 

We may determine in a similar manner the relations 
of the different Papuan Islands to New Guinea. Of 
thirteen siiecies of Pa])ilionid£e obtained in the Am 
Islands, six were also found in New Qninea, and 
Ffiven not. Of nine species obtained at Waigiou, six 
were New Guinea, and three not, Tlie five species 
found at Mysol were all New Guinea species. Mysol, 
therefore, has closer reliitions to New Guinea than 
the other islands ; and tiiis is corroborated by the 
distribution of the birds, of which I will only now 
give one instance. Tlie Paradise Bird found in Mysol 
is the common New Guinea species, while tlie Aru 
Islands and Waigiou have each a species peculiar to 
themselves. 

The large island of Borneo, ^\hich contains more 
Bpecies of Papilionida; than any other in the archi- 
pelago, has nevertheless only three peculiar to itself; 
and it is quite possible, and even probable, that one 
of these may be found in Sumatra or Java. The last- 
named island has also three species peculiar to it; 
Sumatra h.os not one, and the peninsula of Malacca 
only two, The identity of species Is even greiitfr 
than in birds or in most other groups of insects, and 
points very strongly to a recent eoiincsion of the 
whole with each other and the continent. 



ILLUSTRATIVE OF HATORAL SELECTION. 105 



liemarl-alle Peculiarities of the liland of Celebes. 

If wo now pass to the next island (Celebes), sopa- 
rated from tlioso last mentioned by a strait not wider 
than that which divides them from each other, wa 
have a striking contrast; for with a total number 
of species less than either Borneo or Java, no fewer 
than eighteen are absolutelv restricted to it- Farther 
east, tlio large islands of Ceram and New Guinea have 
only three species peculiar to each, and Timor has 
five. Wo shall have to look, not to single islands, 
but to whole groups, in order to obtain an amount 
of individuality comparable witli that of Celobos. For 
example, tho extensive group comprising the large 
islands of Java, Borneo, and Sumatra, with the penin- 
sula of Malacca, possessing altogether 48 species, ha<i 
about 24, or just lialf, peculiar to it; tho numerous 
group of the Philippines possess 22 species, of which 
17 are peculiar ; the seven chief islands of the Moluccas 
have 27, of which 12 are peculiar; and the whole 
of the Papuan Islands, with an equal number of species, 
have 17 peculiar. Comparable with tho most isolated 
of these groups is Celebes, with its 24 species, of 
which tho largo proportion of 18 are peculiar. We 
see, therefore, that tho opinion I have elsewhere ex- 
pressed, of tlie high degree of isolation and the remark- 
able distinctive features of this interesting island, is 
fully borne out by tho esamination of this conspi- 
cuous family of insects. A single straggling island 
with a Jew small satcUiles, it ia zoologically of equal 
o 2 
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importance witli extonsivo groups of islands many 
tiuies as large as Itself; and standing in the very centre 
of the archipologo, surrounded on every aide with islets 
connecting it with the larger gronps, and which seem 
to afford the greatest facilities for tho migration and 
intercommunication of their respective prodnctiona, it 
3'et stands out conspicuons with a character of its own 
in every department of nature, and presents peculiari- 
ties which are, I believe, without a parallel in any 
similar locality on the globe. 

Briefly to summarize these peculiarities, Celebes 
possesses three genera of mammals (out of tho very 
small number which inhabit it) which are of singular 
and i3olate<l forms, viz., Cynopithecus, a tailless A]>o 
allied to Ihe Baboons ; Anna, a straight-horned Ante- 
lope of obscure affinities, but quite unlike anything 
else in tho whole archipelago or in India : and Babi- 
rusa, an altogether abnormal wild Pig. With a ratlier 
limited bird population, Celebes has an immense pre- 
ponderance of species confine<l to it, and has also six 
remarkable genera (Meropogon, Ceycopsia, Strepto- 
citta, Enodes, Scissiroatrum, and Hegacephalou) en- 
tirely restricted to its narrow limits, as well as two 
others (Prioniturus and Ba^ilomia) which only range 
to a single island beyond it. 

Mr. Smith's elaborate tables of tho distribution of 
Malayan Hymenoptera (see " Proc, Linn. Soc." Zool. 
vol. vn.) show that out of the largo number of 301 
species collected in Celebes, litO (or nearly two-thirds) 
are absolutely restricted to it, although Borneo on one 
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side, and the various islands of the Moluccas on tiie 
other, were equally well esjilorcd by me ; aud no less 
tlian twelve of the genera are not found in any other 
island of the archi|>eIapo. I have shown in the present 
essay that, in the Fapilionid^, it has far more species of 
its own than any other island, and a greater proportion 
of peculiar species than many of the large groups of 
islands in the archipelago — and that it gives to a large 
number of the species and varieties which inhabit it, 
1st, an increase of size, and, 3nd, a peculiar modifica- 
tion in the form of tlie wings, which slump upon the 
most dissimilar insects a mark distinctive of their 
common birth- pi aco. 

What, I would ask, are we to do with phenomena 
such as these? Are we to rest content with that very 
simple, but at the same time very unsatisfying expla- 
nation, tliat all these insects and other animals were 
created exactly as they are, and originally placed ex- 
actly where they are, by the inscrutable will of their 
Creator, and that we have nothing to do but to register 
the facts and wonder? Was this single island selected 
for a fantastic display of creative power, merely to ex- 
cite a childlike and unreasoning admiration ? Is all 
tliia appearance of gradual modification by the action of 
natural causes — a modi6cation the successive steps of 
which we can almost trace — all delusive ? Is this har- 
mony between the most diverse groups, aU presenting 
analogous phenomena, and indicating a dependence 
upon physical changes of which we have indcpendeut 
evidence, all false testimony ? K I could think so, the 
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study of naturo would have lost for me ite great 
cbarm. I should feci as would tho geologist, if ytn 
could convince him tiiat his interpretation of the carth'tf 
past history was all a delusion — that strata were never 
formed in the primeval ocean, and that the fossils ho so 
carefully collects and studies aro no true record of a 
former living world, but wero all created just as theyj 
now are, and in the rocks where lie now finds them. 

I must hero express my own belief that noue of thea 
phenomena, however apparently isolated or insignificant, 
can ever stand alone — tliat not the wing of a butterfly 
call change in form or vary in colour, except in har- 
mony with, and as a part of the grand march of nature. 
I believe, therefore, that all the curious phenomena I 
have just recapitulated, are immediately dependent on 
the last series of changes, organic and inorganic, in 
tlieso regions ; and as the phenomena presented by tho 
island of Celebes dilfer from tliose of all tlio surround- 
ing islands, it can, I conceive, only ho because the past 
history of Celebes has been, to some extent, unique and 
different from theirs. We must have much more evi- 
dence to determine exactly in what that difference has 
consisted. At present, I only see my way clear to one 
deduction, viz., tliat Celebes represents one of the oldest 
parts of tho archipelago ; that it has been formerly more 
completely isolated both from India and from Australia 
than it is now, and that aiuid all the mutations it has 
undergone, a relic or substratum of the fauna and 
flora of some more ancient land has been here pre 
served to us. 
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It ia only since my return home, and BiDce I have 
been able to compare the projections of Celebes side 
by Bide with tlioso of the eurrounding islands, that I 
have been fully impressed with their peculiarity, and 
the great interest that attaches to tbem. Tlie plants 
ttnd the reptiles are still almost unknown ; nnd it is to 
bo hoped that some enterprising naturalist may soon 
devote himself to their study. The geology of the 
country would also bo well worth exploring, and its 
newer fossils would be of especial interest as eluci- 
dating the changes which have led to its present ano- 
malous conditiou. This island stands, a& it were, upon 
the boundary-lino between two worlds. On ono side is 
that ancient Australian fauna, which preserves to the 
present day the taeies of an early geological epoch j on 
the otJier is the rich and varied fauna of Asia, which 
seema to conbiin, in every class and order, the most 
I>orfect and highly organiseil animals, Celebes has 
relations to both, yet strictly belongs to neither : it 
{K>ssossa3 characteristics which are altogether its own; 
and I am convinced that no single island upon the 
globe would so well repay a careful and detailed re- 
search into its past and present hislor}'. 

Concluding Remarkg. 

In writing this essay it has been my object to sliow 
how much may, under favourable circumstances, be 
learnt by the study of what may be termed the external 
physiology of a small group of animals, inhabiting a 
limited district. This branch of natural history had 
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received little attention till Mr. Darwin showed how 
important an adjunct it may become towards a true 
interpretation of the history of organized beings, and 
attracted towards it some small share of that research 
which had before been almost exclusively devoted to 
internal structure and physiology. The nature of spe- 
cies, the laws of variation, the mysterious influence 
of locality on both form and colour, the phenomena of 
dimorphism and of mimicry, the modifying influence 
of sex, the general laws of geographical distribution, 
and the interpretation of past changes of the earth's 
surface, have all been more or less fully illustrated 
by the very limited group of the Malayan Papilio- 
nidae ; while, at the same time, the deductions drawn 
therefrom have been shown to be supported by analo- 
gous facts, occurring in other and often widely-sepa- 
rated groups of animals. 
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The most perfect and most striking examples of what 
19 termed instinct, those in wliich reason or observa- 
tion appear to have the least influence, and which 
seem to imply the possession of faculties farthest re- 
moved from our own, are to be found among insects. 
The marvellous constructive powers of bees and wasps, 
the social economy of ants, the careful provision for 
the safety of a progeny they are never to see moni- 
ftstcd by many beetles and flics, and tlio curious pre- 
parations for the pupa state by the larva? of butterflies 
and moths, are tjiiical cxamiiles of this faculty, and 
arc supposed to be conclnsivo na to the existence of 
Borne power or intelligence, very diflbront from that 
which we derive from our senses or from our reason. 

How Inttinct mai) be best Studied. 

Whatever wo may define instinct to be, it is evi- 
dently seme form of mental manifestation, and as wc 
can only jndge of mind by the analofiy of our own 
mental functions and by observation of the results of 
mental action in other men and in animals, it is in- 
cumbent on US, first, to study and endeavour to com- 
prehend tbe minds of infants, of savage men, and of 
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animals not very far removed from ourselves, before 

wo pronouucQ positively as to tbo naturo of tlio raentalfl 
operations in creatures so raclicallj' different from laM 
as insects. We have not yet even been able to ascer-* 
lain wbat are the senses tliey possess, or wbat relatioi 
their powers of seeing, hearing, and feeling have tol 
ours. Tlieir siglit may far exceed ours both in delio.ioy^ 
and in range, and may possibly give them knowlodgi 
of the internal constitntioii of bodies analogous to that' 
wliieh we obtain by the speetroscope ; and that their 
visual organs do possess some ])ower3 which ours do 
not, is indicated by tho extraordinary crystalline rods 
radiating from the optic ganglion to the facets of i 
compound eyo, which rods vary in form and thicknoi 
in different parts of their length, and possess distinc^ 
tive characters in each group of insects. This comply 
apparatus, so different from anything in tho eyes c 
vertebrates, may subserve some function quite inct 
cetvablo by us, as well as that which we know 
vision. Tliero is roason to believe that insects oppre- 
ciate sounds of extreme delicacy, and it is supposec 
that certain minute organs, plentifully supplied witl 
nerves, and sitnatcd in the subcostal vein of the wing^ 
in most insects, are tho organs of hearing. But be*V 
sides these, tho Orthoptera (such as grasshopper 
lie.) have what are eupposetl to be ears on their fore 
legs, and Mr. Lowne believes that the little stalked 
balls, which are the solo remnants of the hind wings 
in flies, are also organs of hearing or of some ana-i 
logouB sense. In ffies, too, the third joint of I 
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anteonas contains thousanda of nerve-fibres, which 
termioato ia small open cclla, and this Mr. Lowno 
believes to bo tlio organ of smell, or of somo otlier, 
perhaps oew, scuae. It is quite evident, therefore, 
that insects may possess senses which give them a 
knowledge of that which wo can never perceive, and 
enable tliem to perform acts which to us are incom- 
prehensible. In the midst of this complete ignorance 
of their faculties and inner nature, is it wise for us 
to judge so boldly of their powers by a comparison 
with our own ? How can wo pretend to futliom the 
profound mystery of tlieir mental nature, and decide 
wliat, and how mnch, they can perceive or remem- 
ber, reason or reflect ! To leap at one bound from 
our own conscionsness to that of an insect's, is as 
unreasonable and absnrd as if, with a pretty good 
knowledge of tbo multiplication table, we wero to 
go straight to the study of the calculus of functions, 
or as if our comparative anatomists sliould pass from 
the study of man's bony structure to that of the fish, 
and, without any knowledge of tlie numerous inter- 
mediate forms, were to attempt to determine the homo- 
logies between these distant types of vertebrata. In 
such a case would not error bo inevitable, and would 
continued study in tlie same direction only render 
the erroneous conclusions more ingrained and more 
irremovable.! 



Definition of Instinct. 
Beforo going further into this subject, wo must 
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determine what we nieaa by tlie term instinct It 
has been variously defined as — " disposition operating 
without tlio aid of instruclion or experience," "a 
mental power totidly independent of organization," or 
*'a power enabling an animal to do that which, in those 
things man can do, results from a chain of reasoning, 
and in things which man cannot do, is not to be ex- 
plained by any efforts of the intellectual faculties," 
We find, too, tliat the word instinct is very frequently 
applied t« acts which are evidently the result either 
of organization or of habit. The colt or calf is said 
to walk instinctively, almost as soon as it is bom ; 
but this is solely due to its organization, which ren- 
ders walking both possible and pleasurable to it. So 
we are said instinctively to hold out our hands to 
save ourselves from falling, but this is an acquired 
habit, which the infant does not possess. It appears 
to me that instinct should be defined as — "the jier- 
formance by an auJniat of complex acts, absolutely 
without instruction or previously- acquired knowledge." 
Thus, acts are said to be performed by birds in build- 
ing their nests, by bees in constructing their cells, 
and by many insects in proWding for the future wants 
of themselves or their progeny, without ever having 
seen such acts performed by others, and without any 
knowledge of why they perform them themselves. 
This is expressed by the veiy common term " blind 
instinct." But we have here a number of assertions 
of matters of fact, which, strange to say, have never 
been proved to be facta at all. They arc thought to 
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be 60 scif-evident that tbey may be taken for granted. 
No one has ever yet obtained the egps of Bomo bird 
which builds an elaborate nest, hatched these eggs by 
steam or under a quite distinct parent, placed them 
aftenvards in an extensive aviary or covered garden, 
where the situation and the materials of a nest simi- 
lar to that of the parent birds may be found, and then 
seen what kind of neat these birds would bnild. If 
under these rigorous conditions tbey choose the same 
materials, the same situation, and construct the nest 
in the samo way and as per'ojtly as their parents did, 
instinct would be proved in their case ; now it is only 
assumed, and asaumetl, as I shall show further on, 
witliout any sufficient reason. So, no one has ever 
carefully taken the pupa^ of a hive of bees out of the 
comb, removed them from tho presence of other bees, 
and loosed them in a large conservatory with plenty 
of flowers and food, and observed what kind of cells 
they wouhl construct. Bat till this is done, no one 
can say that bees build witliout instruction, no one 
can say that with overy novf swarm there are no bees 
older than those of tho same year, who may be tbo 
teachers in forminrr tho new comb. Now, in a scien- 
tific inquiry, a point which can be provcil should not 
be assumed, and a totally unknown povrer should not 
bo brought in to explain facts, when known powers 
may bo sufficient. For hoth these reasons I decline to 
accept tho theory of instinct in any case where all 
other possible modes of explanation ha^e not been 
exhausted. 
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Dots Man possess Imtinctt. 
Many of the apholders of tho instinctive theory 
maintain, tliat man has instincts exactly of tho same 
nature as those of animals, but more or less liable to 
be obscured by his reasoning powers; and as this is 
a case more open to our observation tlian any other, 
I viiW devote a few pages to its consideration. Infants 
ore said to suck by instinct, and afterwards to walk 
by tlio samo power, while in adnit man the most pro- 
minent case of instinct is supposed to be, the powers 
possessed by savage races to find their way across a 
trackless and previously unknown wilderness. Let 
us take iirat the case of the infant's sucking. It is 
Bometimcs absurdly stated that the new-bom infant 
" seeks the breast," and this is held fo be a wonderful 
proof of instinct. No doubt it would be if true, but 
unfortunately for the theory it is totally false, as 
every nurse and medical man can testify. Still, the 
child undoubtedly sucks without teaching, but this is 
one of those simple acta dependent upon organization, 
which cannot properly be termed instinct, any more 
tlian breathing or muscular motion. Any object of 
suitable size in the mouth of an infant excites the 
nerves and muscles so as to produce the act of suction, 
and when at a little later period, the will comes into 
play, the pleasurable sensations consequent on the act 
lead to its continuance. So, walking is evidently de- 
jiendent on tbo arrangement of tho bones and joints, 
and the pleasurable exertion of the muscles, wbich 
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lead to the vertical posture liccoming gradunUy the 
most agreeable one ; and there can be little doubt 
that an infant wonlil learn of itself to walk, even if 
sncklcd by a wild beast. 

Ilovj Indians travel tkwigh uukrunen and trackless 
Foi^gls. 
Let «s now consider the fact, of Indians finding their 
way through forests they have never traversed before. 
This is much misunderstood, for I believe it is only 
performed under eueb special conditions, as at once to 
show that instinct has nothing to do with it. A savage, 
it is true, can find his way through his native forests 
in a direction in which he has never traversed them 
before; but this is because from infancy ho has been 
nsed to wander in them, and to find his way by in- 
dications which he has observed himself or learnt from 
others. Savages make long journeys in many direc- 
tions, and, their whole faculties being directed to the 
subject, they gain a wido and accurate knowledge 
of the topography, not only of their own district, 
but of all the regions round about- Every ono who 
has travelled in n now direction communicates his 
knowledge to thoao who have travelle<l less, and de- 
scriptions of routes and Waliticii, and minute incidents 
of travel, form one of tbo main st.ii)lcs of conversation 
round the evening fire. Every wanderer or ca|>tivo 
from another tribe adds to the store of information, 
and OS the very existence of Individuals and of whole 
families and tribes, depends upon tho completeness of 
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this knowledge, all tho aciito perceptive faculties of 
the adult savage are devoted to acquiring and perfect- 
ing it. The good hunter or warrior thus cornea to 
know tlio bearing of every hill and mountain range, 
tlio directions and junctions of all the streams, the 
situation of each tract characterized by peculiar 
vegetation, not only within the area he has himaelt 
traversed, hut for perhaps a hundred miles around 
it. Hia acute observation enables him to detect 
the slightest undulations of the surface, the various 
changes of subsoil and alterations in the character of 
the vegetation, that would bo quite imperceptible to 
a stranger. His eye is always open to the direction 
in which ho is going ; the mossy aide of trees, the 
presence of certain plants under the shado of rocks, 
the momin;j and evening flight of birds, are to him 
indications of direction, almost as sure as tlie sun in 
the heavens. Now, if such a savage is required to 
find hia way across this conntry in a direction in 
which ho has never been before, he is quite equal 
to the task. By however circuitous a route he has 
come to the point he is to start from, ho has observed 
all the bearings and distances so well, that he knows 
pretty nearly where ha is, the direction of his own 
home and that of the place ho is required to go to. 
lie starts towards it, and knows that by a certain time 
he must cross an upland or a river, tliat the streams 
should flow in a certain direction, and that ho should 
cross some of them at a certain distance from their 
Tlio nature of the soil throughout the whole 
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region is known to Lim, as well ns al! (lie great fea- 
tnres of Uio vegetation. As he approacbes any tract ol 
country he has been in or near before, many minute 
indications guide him, but he observes them so cau- 
tiously that his wliito companions eaunot perceive by 
what he lias directed his course. Every now and 
then lie slightly changes his direction, but he is never 
confused, never loses himself, for he alwaj-s feels at 
home; till at last ho arrives at a well-known country, 
and directs his course so as to reach the exact spot 
desired. To the Europeans whom he guides, he seems 
to have come without trouble, wittiout any special ob- 
Miration, and in a nearly straight unchanging course. 
They ore astonisheil, and ask if he has ever been the 
enme route before, and when ho answers "No," con- 
clude that Bomo unerring instinct could alone Imve 
guided him. But take this same man into another 
country very similar to his own, but with other streams 
and hills, another kind of soil, with a somewhat dif- 
ferent vegetation and animal life; and after bringing 
him by a circuitont route to a given point, ask him to 
return to his starting place, by a straight line of fifty 
miles through the forest, and he will certainly decline 
to attempt it, or, attempting it, will more or less com- 
pletely fail. His supposed instinct does not act out of 
his own country. 

A savage, even in a new country, has, however, 
undoubted advantages, from his familiarity with forest 
life, his entire fearlessness of being lost, his accurate 
perception of direction and of distance, and ho is thus 
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able very soon to acquire a knowledge of the district 
that seems marvellous to a civilized man; bat mj omi 
observation of savaores in forest countries has convinced 
me, that they find their way by the use of no other 
faculties than those which we ourselves possess. It 
appears to me, therefore, that to call in the aid of a 
new and mysterious power to account for savages 
being able to do that which, under similar conditions, 
we could almost all of us perform, although perhaps 
less perfectly, is almost ludicrously unnecessary. 

In the next essay I shall attempt to show, that much 
of what has been attributed to instinct in birds, can be 
also very well explained by crediting them with those 
faculties of observation, memory, and imitation, and 
with that limited amount of reason, which they un- 
doubtedly exhibit. 
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Iiutinct or Reason in t/ie Construction of Bird*' Ntsta, 

Birds, we are told, build their nefits hj instinct, while 
man constructs his dwelling by the exercise of reason. 
Birda nover change, but continue to build for ever on 
the Bclf-snrae plan ; man alters nnd improves liJs houses 
oontinnally. Reason advances ; instinct ia stationary. 

This doctrine is so very general that it may almost 
be said to be universally adopted, filen who agree 
on nothing else, accept this as a good explanation of 
tlie factd. Philosophers and poets, metaphysicians and 
divines, naturalists and the general public, not only 
ngree in bolioving this to bo probable, but oven adopt 
it as a sort of axiom that is so se!f-e\4dent as to need 

> proof, and use it as tho very foundation of their 
speculations on instinct and reason. A belief so general, 
one would think, mnst rest on indisputable facts, and 
be a logical dednction from them. Yet I have come to 
the conclusion that not only ia it very doubtful, but 
absolutely erroneous ; that it not only deviates widely 
from tlie truth, but is in almost every particular exactly 
opposed to it. I believe, in short, that birds do not 
build their nests by instinct; that man docs not con- 
f 2 
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itmei iaa dwelling hy reaaon ; that birds do change i 
impi OTg wben aiSected by tine same causes that make 
men do so; aod that numkiiid neitLer alter nor improve 
wlieo tbejr exist imder conditions similar to those v 
ue almost onirersal among birds. 

Do 3Fm build by Reason or hy Imitation f 
Let 03 first consider the theory of reason, as alone 
determining the domestic architecture of the bnm 
race. Han, as a reasonable animal, it ia said, 
tinnally alters and improves his dwelling. This I ■ 
tirely deny. As a rule, he neither altera nor improves 
any more than the birds do. Wliat have the liouses of 
most savage tribes improved from, each as invariable as 
the nest of a species of bird ? Tlie tents of the Arab 
are the same now as they were two or three thousand 
years ago, and the mnd villages of Egj'pt can scarcely 
have improved since the time of the Pharoalis. The 
palm-leaf hots and hovels of the various tribes of SontU 
America and the Jl.ilay Archipelago, what have they 
improved from since those regions were first inhabited? 
The Patagonian's rude shelter of leaves, the hollowed 
bank of the South African Earthmen, we cannot even 
com-oive to have been ever inferior to what tlioy now 
are. Even nearer home, the Irish turf cabin and tlie 
Highland stone sholty can bardly have advanced much 
during the last two thousand years. Now, no one 
imputes this Btxtionary condition of domestic archi- 
tecture among those savage tribes to instinct, hut to 
simplo imitation from one generation to another, and 




the absence of any sufficiently powerful stimulus to 
change or improvement. No one imagines that if an 
infant Arab could bo transferred to Patagonia or to 
the Highlands, it would, when it grew up, astonish 
its foster-parents by construcling a tent of ekina. On 
the other band, it is quite clear that physical condi- 
tions, combined with the degree of civibzation arrived 
at, almost necessitate certain types of structure. Tlie 
turf, or stones, or snow — the palm-leaves, bamboo, or 
branches, which are the materials of bouses in various 
countries, are used because nothing else is so readily 
to bo obtained. Tlio Egyptian peasant has none of 
these, not even wood. What, then, can ho use but 
mud ? In tropical forest- countries, the bamboo and tlio 
broad palm-Ieavea are the natural material for houses, 
Lud tlic form and mode of structure will bo decided 
in part by tbo nature of the country, whether hot or 
cool, whether swamjiy or dry, whether rocky or plain, 
whether frequented by wild I>east9, or whether subject 
I the attacks of enemies. When once a particular 
mode of building has boon adopted, and has beeomo 
confirmed by habit and by hereditary custom, it will 
bo long retained, even when its utility has been lost 
through changed conditions, or through migration into 
a very different region. As a generid rnie, tlirough- 
out tbo wliole continent of America, native houses aro 
built directly upon tho ground — strength and security 
being given by thickening the low walls and tho roof. 
In almost tbo whole of the llalay Islands, on the 
contrary, the bouses are raised oa posts, o!\ea to a 
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great Lolght, witli aa open bamboo f 
whole structure is exceedingly slight and thin. Now, 
what can be the reason of this remarkable difference 
between countries, many parts of which are strikingly 
similar in physical conditions, natural productions, and 
the state of civilization of their inhabitants ? Wo ap- 
pear to have some clue to it in the supposed origin 
anil migrations of their respective populations. The 
indigenes of tropieal America arc believed to have im- 
migrated from the north — from a eomitry where the 
winters are severe, and raised houses with open floors 
would be hardly habitable. Tliey moved southwi 
by land along the mountain ranges and uplands, 
in an altered climate continued the mode of consti 
tion of their forefathers, modified only by tho 
materials they met with. By minute observations of 
the Indians of tho Amazon Valley, Mr. Bates arrived 
at tho conclusion that tliey wero comparatively recent 
immigrants from a colder cHmntc, He says: — "No 
one could live long among tho Indians of the Upper 
Amazon without being struck with their constitntional 
dislike to the heat. . . Their skin is hot to the touch, 
and they perspire little. . . They are restless and 
discontented in hot, dry weather, but cheerful on cool 
days, when tho rain ia pouring down their naked 
backs." And, after giving many other details, ho 
concludes, " Ilow different all this is with the Negro, 
tlie true child of tropical climes I The impression gra- 
dually forced itself on my mind that the Red Indi 
lives as an immigrant or stranger in these hot 
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and that his constitution viaa not orifinolly adapted,^ 
and has not sinco becomo perfect!/ adapted, to the 
climate.'* 

The Malay races, on tlic other hand, are no doubt 
very ancient inhabitants of the hottest regions, and 
are particularly addicted to forming their first settle- 
ments at the mouths of rivers or crooks, or in land- 
locked bays and inlots. Tliey are a pre-eminently 
maritimo or somi-aqitatlc people, to wlioni a canoe is a 
necessary of life, and who will never travel by land if 
they can do so by water. In acconlanco with these 
tastes, they have built tlieir houses on posts in the 
water, after the mnnnor of the lake-dwellers of ancient 
Europe ; and tliis mode of construction has become so 
confirmed, that even those tribes who have spread far 
into the interior, on dry plains and rocky mountains, 
continue to build in exactly the same manner, and 
find safety in tho height to which they elevate their 
dwellings above the ground. 

n7(^ does each Bird build a peculiar Idnd of If eat ? 
Those general characteristics of the abode of savage 
man will be fonnd to bo exactly paralleled by the nests 
of birds. Each species uses the materials it can most 
readily obtain, and builds in situations most congenial 
to its habits. The wren, for example, frequenting 
hedgerows and low thickets, builds its nest generally of 
moss, a material always found where it lives, and among 
which it probably obtains much of its insect food; but 
it varies sometimes, using hay or feathers when theee 
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are at hand. Rooks dig in pastures and ploughed 
for grubs, and in doing so must continually encounter 
rooU and fibres. These are used to lino its nest. What 
more natural 1 The crow feeding on carrion, dead rab- 
bits, and Iambs, and frequenting sheep-walks and war- 
rens, chooses fur and wool to line its nest. The krk 
frequents cultivateil fields, and makes its nest, on the 
ground, of grass lined with horgfhau — materials the 
most easy to meet with, and the best adapted to its 
needs. The kingfisher makes its nest of the bones of 
tho fish which it has eaten. Swallows iiso clay and 
mud from the margins of the ponds and rivers over 
which they find their insect food. The materials of 
birds' nesis, like those used by savage man for his 
house, are, then, those which come first to hand ; 
it certainly requires no more special instinct to si 
them in one case than in tiie other. 

But, it will be said, it ia not so much the materials 
as the form and structure of nests, that vary so much, 
and are so wonderfully adapted to the wants and habits 
of each species ; how are tliese to be accounted fo 
except by instinct? I reply, they may bo in 
measure cxplainetl by the general habits of the specii 
tho nature of tho tools they have to work with, and the 
materials they can most easily obtain, witli the very 
simplest adaptations of means to an end, quite within 
the mental capacities of birds. The delicacy and per- 
fection of the nest will bear a direct relation to tlia 
size of the bird, its stnictare and habits. That of tho 
wren or the humming-bird is perhaps not finer or more 
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boaQtifiil ill proportion than that of the blnekblrd, tlie 
magpie, or the crow. Tlie wren, having a slender beak, 
long legs, and great activity, is Me with great ease to 
form a well-woven nest of tho finest materials, and 
places it in tliickcts and hedgerows which it frequents 
in its search for food. Tlie titmouse, haunting fruit- 
trees and n-alls, and searching in cracks anil crannies for 
insects, is natnralty leil to build in holes wlicro it hafl 
shelter and security ; while its gi-eut activity, and tlio 
perfection of its tools (bill and feet), enable it readily 
to form a beautiful recoptable for its eggs and yonng. 
Pigeons having heavy bodies and weak feet antl bills (im- 
perfect tools for forming a delicate structure) build rude, 
flat nests of sticks, laid across strong branches which 
will bear their weight and that of their bulky young- 
Tlieycan do no better. Tho Caprimulgidae have the 
most imjierfect tools of all, feet that will not Bupjmrt 
them except on a flat surface (for they cannot truly 
perch) and a bill excessively broad, eliort, and weak, and 
almost hidden by feathers and bristles. Tiioy cannot 
build a nest of twigs or fibres, hair or moss, like other 
birds, and they therefore generally dispense with one 
altogetlier, laying their eggs on tlie bare ground, or 
on the stump or flat limb of a tree. Tlie clumsy hooked 
bills, short necks and feet, and heavy boilies of Parrots, 
render them quite incapable of building a nest like 
most other birds. Tliey cannot climb up a branch 
without using both bill and feet; they cannot even 
turn round on a perch without holding on with their 
bill. How, then, conld tliey inlay, or weave, or twtet 
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tliG materials of a nest? Conaequcntly, they all Iq 
in holes of trees, the tops of rotten stumps, 
deserted ants' nests, "tlio soft materials of which t 
can easily hollow out. 

Many terns and sandpipers lay their eggs on tto 
bare snnd of the sea-shore, and no doubt the Duke of 
Argyll is corroct when ho says, tliat the causo of 
this habit is not that they arc uuable to form a nost, 
but that, in such situations, any nest would be con- _ 
spicuous and lead to tho discovery of the eggs, 
choice of place is, however, evidently determined ! 
tho habits of tho birds, who, in their daily searo 
for food, are continually roaming over extensive tideJ 
washed flats. Gulls vary cwnsiderably in their mode € 
nesting, bat it is always in accordance with their stru 
turo and habits. Tho situation is either on a bare i 
or on lodges of soa-clifFs, in marshes or on wcetly s 
Tho materials are sca-wecd, tufts of grass or r 
or the dcbria of tho shore, heaped together with 
little order and constructive art as might be expcctfl 
irora tho webbed feet and clumsy bill of those birds, 
tho latter better adapted for seizing fish than for 
forming a delicate nest. Tho long-Ieggeil, broad-billed 
flamuigo, who is continually stalking over muddy flats 
in searcli of food, heaps up tho mud into a conical 
stool, on tho top of which it lays its eggs. The I 
can thus sit upon them couvGnicntly, and they i 
kept dry, out of reach of tho tides. 

Now I believe that throughout the wholo < 
birds tlio same general principles will be found to h 
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good, sometimes distinctly, sometimes more obscurely 
apparent, according as the habits of tbo species arc 
inoro marked, or tlieir structure more peculiar. It 
is true tliat, among birds difiering but littlo in struc- 
ture or habits, wo see conaideraljlo diversity in the 
mode of nestiug, but we are now bo well assured tliat 
important changes of climate and of surface liave oc- 
cured witliiu tho period of easting species, that it 
is by no means ditGcuU to see bow such differences 
have oriseu. Simple habits are known to be here- 
ditary, and as tlie area now occupied by each species 
is difierent from that of every otlier, wo may be sure 
that such fhangea would act differently upon each, and 
would often bring together species which had acquired 
their peculiar habits in distinct rogioiis and imdcr 
different conditions. 

IIuw do I'oung Birds learn to Build llteir First ^ist? 
But it is objected, birds do not karn to make their 
nest as man does to build, for all birds will make 
exactly tho same nest as the rest of their species, even if 
they have never scon one, and it is instinct alone that 
can enable them to do this. No doubt tills would bo 
instinct if it were ti'ue, and I simply ask for prooi 
of the fact. This point, although bo important to tho 
question at issue, is always assumed without proof, and 
even against proof, ibr what facts there are, are op- 
posed to it. Birds brought up from the egg in cages 
do not make the characteristic nest of thoir species, 
even though tho proper materials are supplied them. 




TllS PtllLOSOPUr OF BlSDSr yZSTS. 



nnd oflon mnkn no nest at all, but radely heap togefbi 
a qiiniitity of miitoi'iitla ; nml the e.\ peri men t has nen 
l)Mii fairlj- tritti, of turning out a pnir of binia I 
broiiglit up, into au oiicJoauro covorcil with nettinj] 
mill wiitching Uio rosult of tlicir uiitanj^ht attempts i 
1 lost- 1 nuking. Witli rctgard to tho song of birds, 1: 
over, whicli is thouglit to bo eijunlly Instinctive, the 
o.\perimGut has been tried, and it is found that young 
birda never have tho song peculiar to their species if 
they have not lieard it, whereas tbey acquire very 
easily tho song of almost any other bird with which 
thoy are associated. 

Do Birds s'wj hj/ IiiBt'mct oi- by Imilatloii ? 
Tho Hon. Dainca Ban'ington has given an account of 
his ex|>erinicnts in tho " Philosophical Transactions" for 
1773 (Vol. 63); he says; " I have educated nestling 
linnets under tho three best singing larks — the sky- 
lark, woodlark, and titlark, every ono of which, instead 
of tho linnet's song, adhered entirely to that of 
respective instructors. When tho note of the ti' 
linnet was thoroughly fixed, I hung the bird in 
with two common linnets for a quaiter of a year, whicK 
were fnll in song; tho titlark linnet, however, did not 
borrow naiy passage from the linnet's song, but adhered 
stedfastly to that of tho titlark." He tlien goes on to 
say that birds taken from the nest at two or three weeks 
old have already learnt tho call-note of their species. 
To prevent this the birds must be taken from the 
when a day or two old, and lie gives an account 



Kjies-^^^J 

] 



TUE PHILOSOPHY OF EISD^ NESTS. 



221 



goIdfiDch whicli he saw at Knighton Iq RadnorRhire, aiid 
which Bang exactly like a wren, without any portion of 
tlie proper note of its species. Tliis bird had been 
taken from the nest at two or three days old, and had 
been hung at a window oppoaita a small garden, where 
it had undoubtedly acquired the notes of the wren 
witliout having any opportunity of learaing even Uie 
call of the goldfinch. 

He also saw a linnet, which had been taken from the 
nest when only two or three days old, and which, not 
having any other sounds to imitate, had learnt almost 
to articulate, and could repeat tlie words " Pretty Boy," 
and some other sliort sentences. 

Tlie Rev. W. H. Herbert made similar observations, 
and states that the young whinchat and wheatear, 
which have naturally little variety of song, are ready in 
confinement, to learn from other spcctcs, and becomo 
much belter songsters. The bullfinch, whose natural 
notes are weak, harsh, and insignificant, has never- 
tltelesa a wonderful musical faculty, since it can bo 
taught to whistle complete tunes. The nightingale, on 
the other hand, whose natural song is so beautifii], is 
exceedingly apt in confinement to learn that of other 
birds instead. Boclistoin gives an account of a redstart 
which had built under the eaves of hia house, which 
imitated (he song of a caged chaffinch, in a window 
underneath, while another in his neighbour's garden 
repeated some of the notes of a blackcap, which hod a 
nest close by. 

These facts and many others which might be quoted, 
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render it certain that tlio peimlinr notes of birds 
are acquired by imitation, as surely as a cliild learns 
English or French, not by instinct, but by hearing the 
language spoken by its parents. 

It is especially worthy of remark that, for youi 
birds to acquire a new song correctly, they must I 
taken out of hearing of their parents very soon, 
in the first tlu-eo or four days they have alrew 
acquired some knowledge of the parent notes, which' 
they will afterwards imitate, Tlirs shows Uiat very 
young birds can both liear and remember, and it would 
be very extraordinary if, after they could see, they 
could neither observe nor recollect, and could live for 
days and weeks in a nest and know nothing of ita 
materials and the manner of its construction. Duria 
the time they are learning to fly and return often tl 
tlio nest, they must be able to examine it inside : 
out in every detail, and as we have seen that their 
daily search for food invariably loads them among the 
materials of which it is constructed, and among place 
similar to that in which it is placed, is it so ' 
wonderful that when tliey want one themselves tha] 
should make one like it? How else, iu fact, ahoi 
they make it? "Would it not bo much more remarl^ 
able if they went out of their way to get materiiU 
quite different from thoao used in the parent ne4 
if they arranged thom iu a way thoy had seen : 
example of, and formed the whole structure diffcrcntl 
from that iu whieh they themselves were reared, 
whicli WB may fairly prcsnmo is that wliich their whol 
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orgaiiizaiioQ is best oclaptod to put togctlier with cele- 
rity and ease. It has, however, been objected that 
observation, iinitation, or memory, can have notliing 
to do with a bird's architectural powers, became the 
young birds, which in England are bora in May or 
Jnno, will proceed in tho following April or May to 
build a nest as perfect and as beautiful as that iu 
which it was hatched, aithongh it could never have 
seen one built But surely tho young birds before tliey 
left tho nest had ample opportunities of observing its 
form, its size, its position, the matcriah of which 
it was constructed, and tho manner in which those 
materials were arranged. Memory would retain these 
obaen-ations till the following spring, when the ma- 
terials would come in their way during their daily 
aeareli for food, and it seems highly probable that tho 
older birds would begin building first, and that those 
bom tlie preceding Bummor would follow Uieir ox- 
ample, learning from them how the foundations of tho 
nest ore laid and the materiiils put together. Again, 
) have no right to assume that young birds gener- 
ally pair together. It sctma more probable that in 
each pair there is frequently only one bird bom tho 
preceding summer, who would bo guided, to some ex- 
tent, by its partner. At all events, till tho crucial 
experiment is made, and a pair of birds raised from 
tho egg, without ever seeing a nest, arc shown to 
bo capable of making one exactly of the parental type, 
I do not think we are justified in calling in tho aid 
of an unkiio^vn and mysterious faculty to do that 
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which ia bo strictly analogous to tlie houso-buliding ci 
6avajie man. In support of the view that birds learn 
and improve in nest-building, it may be mentioned, 
that the celoliratod American observer, Wilson, strongly 
insists on the variety in the nests of birds of the same 
species, some being so much better finished than others ; 
and ho hcliovos that the less perfect nests are built hy tlie 
younger, the more perfect hy the older hirda. 

Again, we always assume tliat because a nest ap- 
pears to us delicately and artfully built, that it there- 
fore rchquirea much special knowledge and acquired 
skill (or their substitute, instinct) in the bird wlio 
builds it. We forget that it is formed twig by twig 
and fibre by fibrcj rudely enough at first, but crevices 
and irregularities, whicli must seem huge gaps and 
chasms in the eyes of the littlo builders, are fiiled nji 
by twigs and stalks pushed in by slender beak and 
active foot, and tliat the wool, feathers, or horsehair 
are laid thread by tliread, so that the result seems a 
marvel of ingenuity to us, just as would tho rudest 
Indian hut to a native of Erobdignag. 

Lcvaillant has given an account of the process of nest- 
building by a littlo Africjin warbler, which cufficiently 
shows that a very beautiful structure may be produced 
with very little art. The foundation was laid of moss 
and flax interwoven with grass and tufts of cotton, and 
presented a rude mass, five or six inches in diameter, 
and four inches thick. This was pressed and trampled 
down repeatedly, so as at last to make it into a kind of 
felt. The birds pressed it with tlieir bodies ; turning 
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round upon them in every direotian, so as to get it 
quite firm and smooth before raising the aides. These 
were added bit by bit, trimmed and beaten with the 
wings and feet, so as to felt the whole together, pro- 
jecting fibres being now and then worked in with the 
bill. By these simple and apparently inefficient means, 
the inner surface of tlie nest was rendered almost as 
smooth and compact as a piece of cloth, 

MatCi Works mahJ>/ Jinilaliie. 

Bat look at civilised man 1 it is said ; look at Grecian, 
and Eg^'ptian, and Roman, and Gothic, and modem Ar- 
chitecture 1 ^Vliat advance ! what improvement I what 
refinements I This is what reason leads to, whereas 
birds remain for ever stationary. If, however, such 
advances as those are required, to prove the effects of 
reason as contrasted with Instinct, then all savage and 
many half-civilized tribes have no reason, but build in- 
stinctiv'ely quite as much as birds do. 

Man ranges over the whole earth, and exists under 
the most varied conditions, leading necessarily to 
equally varied habits. Ho migrates — he makes wars 
and conquests — one race mingles with another — dif- 
ferent cnatoms are brouglit into contact— the habits of 
a migrating or conquering race are modified by tho 
different circumstances of a new country. Tlie ciinlizad 
race which conquered Egypt must have developed its 
mode of building in a forest countrj- where timber 
was abundant, for it is not probable that tho idoa of 
cylindrical columns originated in a country destitute 
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of trees. Tlie pyramids might have been built by 
indigenous race, but not tlie temples of El Uksor and 
Karnak. In Grecian architecture, almost every char- 
acteristic fcatnre can be traced to an origin in wooden 
buildings. The columns, the architrave, the frieze, the 
fillets, the cantelevera, the form of the roof, all point 
to an origin in some southern forest-clad country, and 
strikingly corroborate tho view derived from philology, 
that Greece was colonisetl from north-western India. 
But to erect columns and span them with huge blocks 
of stone. or marble, is not an act of reason, but one 
of pure unreasoning imitation. The arch is the onli 
true and reasonable mode of covering over wide spi 
with stone ; and therefore, Grecian architecture, hi 
ever exquisitely beautiful, is false in principle, and ii 
by no means a good example of the application of 
reason to tho art of building. And what do most of 
us do at the present day but imitate the buildings of 
tiioso that liavo gone before us? We ha^-e not even 
been able to discover or develop any definite style of 
building best suited for us. We havo no characteristic 
national stylo of architecture, and to that extent are 
even below the birds, who have each their cJiaracterii 
form of nest, exactly adapted to their wants and habil 

Birds do Altir and Improve their I^esls ic/urn altei 

Conditions require it. 

The great uniformity in the architecture of ( 

species of bird which has been supposed to prove | 

Dost-building instinct, we may, therefore, fairly impnj 
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to the uniformity of the conditions nnder which each 
species lives. Their range is often very limited, and 
thoy very seldom permanently change their country, 
so as to be placed in new conditions. When, Low- 
over, new conditions do occur, they take advantage 
of ihcm just as freely and wisely as toon conld do. 
TliQ chimney and house- swallows ore a standing proof 
of a change of habit since chimneys and houses were 
built, and in America this clmnge has taken place 
within about three hundred years. Thread and worsted 
nro now nsed in many nests instead of wool and 
horsehair, and the jackdaw shows an affection for the 
church 8te«pIo which can hardly be explained by in- 
stinct. In the more thickly populated parts of the 
United States, the Baltimore oriole uses all sortu of 
pieces of string, skeins of silk, or the gardener's bass, 
to weave into its fine ])ensile neat, instead of the single 
hairs and vegetable fibres it has painfully to seek in 
wilder regions ; and Wilson, a most careful observer, 
believes that it improves in ncst-bnilding by practice 
— the older birds making the best nests. The purpio 
martin takes possession of empty gonrds or small boxes, 
stack up for its reception in almost every village and 
farm in America ; and several of the American wrens 
will also build in cigar boxes, with a small hole cut in 
them, if placed in a suitable situation. Tlio orchard 
oriole of tlie United States offers us an excellent ex- 
ample of a bird which modifies its nest according to 
circumstances. When it is built among firm and stiff 
branches it is very shallow, hut when, as is often the 



228 



THE PBILOSOPRY OF SISBST XBSTS. 



case, it ie Eospendcd from tlie slender I 
weeping willow, it is made much deeper, so that when 
swayed about violently by the wind the young may not 
tumble out. It has been observed also, that the nests 
built in the warm Southern States are much slight«r 
and more porous in texture than those ia tlie colder 
regions of the north. Our own house-sparrow equally 
well adapts hinisolf to circumstances. When he builds 
in trees, as he, no doubt, alwaj's did originally, lie 
constructs a well-made domed nest, perfectly fitted to 
protect hia young ones ; but when he can find a con- 
venient hole in a building or among thatch, or in any 
well -sheltered place, he takes much less troublo, and 
forms 0. vory loosely-built nest. 

A curious example of a recent cliange of habita has 
occurred in Jamaica. Previous to 1854, the palm swift 
(Tachomis phitnicobca) inhabited exclusively the palm 
trees in a few districts in the island. A colony 
established themselves in two cocoa-nnt palm 
Spanish Town, and remained there till 1857, whi 
one tree was blown down, and the other stripped of 
its foliage. Instead of now seeking out other palm 
trees, the swills drove out the swallows who built in 
the Piazza of the House of Assembly, and took pos- 
session of it, building their nests on the tops of the 
end walla and at the angles formed by the beams and 
joists, a place which they continue to occupy in con- 
siderable numbers. It is remarked that here they foi 
their nest with much less elaboration than when bi 
in the palms, probably from being loss esposed. 
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Our litllo gold-crested warbler also varies ils nest 
according to circuinstancee, building an ojkui cup- 
5lia|>cd neat where there is a natural canopy of thick 
folia^, while in more exposed sitiiatioua it forms a 
perfect domed nest with a side entniDce. Again, there 
are decided imperfections in the nesting of many birds 
which are quite compatible with our present theory, but 
are hardly so with that of instinct, which is supposed 
to be infallible. The Passenger pigeon of America 
often crowds tlio branches with its nests till they break, 
and the ground is f^trewn with shattered nests, eggs, 
and young birds. Rooks' nests are often so imperfect 
that during high winds the eggs fall out; but the 
Window- Swallow is the most unfortunate in this re- 
spect, for White, of Selborne, informs us that he has 
soen them build, year after year, in places where their 
□estfl ore liable to be washed away by a lieavy nun and 
their young ones destroyed. 

Conclu>W7,. 

A fair consideration of all tlieso facta will, I think, 
fully enpport tlie stntemeut with which I commenced, 
and sliow, that the mental faculties exhibited by birds in 
the construction of their nests, are the same in kind as 
those manifested by mankind in the formation of their 
dwellings. These are, essentially, imitation, and a slow 
and partial adaptation to new conditions. To compare 
the work of birds with the highest manifestations of 
human ui and science, is totally beside the question. I 
do not maintain that birds are gifted with reowniug 
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nilHii^iiM;^. ^ ;iit ;l^ff«v«llciu^^ m >*:iriety and extent to 
ijl^^M^ «^' HM^ ) $iiii)^>^ hold that the phenomena 
M^iiH*3^>^ Vx |])^ INK^ of building their nests, when 
tM^ ^^^i^>K^tVsl with those exhibited by the great mass 
<M^ ^WftVij^! in building their houses, indicate no essen- 
^M ^iitlli^^v^^'^ ii) ^^ ^^^^ ^^ nature of the mental facul- 
1^ ^iini^vft^. If instinct means anything, it means 
ikl^ ^l^oity to perform some complex act without 
tMKvkliu^ 0^ experience. It implies innate ideas of a 
Y^iy dotinite kind, and, if established, would overthrow 
]f r% Mili^s sensationalism and all the modern philosophy 
of experience. That the existence of true instinct may 
be established in other cases is not impossible, but in 
the particular instance of birds' nests, which is usually 
considered one of its strongholds, I cannot find a par- 
ticle of evidence to show the existence of anything 
beyond those lower reasoning and imitative powers, 
which animals are universally admitted to possess. 
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A THEORY OF BIRDS' NESTS ; 

SnOHlNO THE HELATIOS OF CERTAIN DIFFERENCES OF 

COLOUR IN Female Birds, to their mode or 

NiDIFICATION. 

The habit of forming a more or less elaborate struc- 
ture for the reception of their eggs and young, must 
undoubtedly bo looked upon as one of tho most re- 
markable and interesting characteristics of the class of 
birds. In other classes of vertebrate animals, such 
stmctures are few and exceptional, and never attain 
to the same degree of completeness and beauty. Birds' 
nests have, accordingly, attracted much attention, and 
hare furnished one of the stock arguments to prove 
the existence of a blind but unerring instinct in the 
lower animals. Tlie veiy general belief that evert" 
bird is enabled to build its nest, not by the ordinary 
faculties of observation, memory, and imitation, but 
by means of some innate and mysterious impulse, has 
had the bad effect of withdrawing attention from the 
very ei-ident relation that exists between the stmc- 
tnre, habits, and intelligence of birds, and the kind of 
nosts they construct 

In tho preceding essay I have detailed several of 
these relations, and they teach us, that a consideration 
of the structure, the food, and otlier specialities of a 
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bird's existence, will give a clue, and sometimes a very 
complete one, to the reason why it buiMs its nest c 
certain matenals, in a defiiiita situation, and in a mco 
or less elaborate manner. 

I now propose to consider tlie question from a. morff 
general point of view, and to disciiBS its application 
to some important problems in the natural history of 
birds. 



Changed Ccnditione and persistent Huhiis as t 
Nio 



laencitiff 



Besides tho causes above alluded to, there are two 
other factors whose effect in any particular case we can 
only vaguely guess at, but which must have had an 
important influence in determining tho existing details 
of nidification. These are — changed conditions of ex- 
istence, whether internal or external, and tho influence 
of hereditary or imitative habit ; the first inducing al- 
terations in accordance with changes of organic etruoi 
lure, of climate, or of tho suiTounding fauna 
flora ; tho other preserving tho peculiarities so pr( 
duced, even when changed conditions render them i 
longer necessary. Many facts have been already giv« 
which show that birds do adapt their nests to the situa- 
tions in which they place them, and the adoption of 
eaves, chimneys, and boxes, by swallows, wrens, and 
many other birds, shows that they are always read 
to take advantage of changed conditions. It is pro 
liable, therefore, that a permanent change of climatl 
would cause many birds to modify tho form 
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niaUiriata of tlicir aboJeit, so as better to protect their 
young. Tlie introduction of new enemies to eggs or 
young birds, miglit introduce many alterationa tend- 
ing to their better concealment. A change in the 
vegetation of a country, would oflen necessitate the 
use of new materials. 80, also, we may be sure, that 
as a species slowly became modified in any external or 
internal cliaracters, it would necessarily change in some 
degree its mode of building. This effect would bo 
produced by modifications of the most varied nature; 
sucli as the power and rapidity of flight, which most 
often determine the distance to which a bird will go to 
obtain materials for its nest ; the capacity of sustain- 
ing itself almost motionless in the air, which most 
sometimes determine the position in which a nost can 
be built ; the strength and grasping power of (he foot 
in relation to the weight of the bird, a power abso- 
lutely essential to the constructor of a delicately-woven 
and well-finiahed neat ; the length and fineness of the 
beak, which has to bo used like a needle in building 
the best textile nests ; the length and mobility of tlio 
neck, which ia needful for the same purpose ; the pos- 
session of a salivary secretion like that oscd in the 
nests of many of the swifts and swallows, as well as 
that of the song-thrush — peculiarities of habits, which 
ultimately depend on structure, and which often deter- 
mine the material most freqncntly met with or most 
easily to be obtained. Modifications in any of these 
characters would necessarily lead, either to a change in 
the materials of the nest, or in (he mode of combin- 
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iDg them m t!io finislied structure, or in the form < 
position of that structure. 

Daring ail these changes, however, certain special 
ties of nest-buildins would continue, for a shortet c 
a longer time after the causes which had necessitate 
them had passed awaj. Such records of a vanished 
past meet us everywhere, eveu in man's works, 
withstanding his boasted reason. Not only are t 
main features of Greek architecture, mere reprodm 
tious iQ stone of what were originally parts of >| 
wooden building, but our modern copyists of Goth 
architecture often build solid buttresses capped witli 
weighty pinnacles, to support a wooden roof which has 
no outward thrust to render thera necessary ; and even 
think they ornament their buildings by adding sham 
spouts of carved atone, wliile modern waterpipes, stuck 
on without any attempt at hannony, do the real duty. 
So, when railways superseded coaches, it was thought 
necessary to build the first-class carriages to imitate 
a nuinbor of coach-bodies joined together ; and thSsV 
arm-loops for each passenger to hold on by, whid 
were useful when bad roads made every journey r 
cession of jolts and lurches, were continued on om* 
smooth macadamised mail-routes, and, still more ab- 
surdly, remain to this day in our railway carriages, 
the relic of a. kind of locomotion we can now hardly 
realize. Another good example is to be seen in our 
boots. When elastic sides came into fashion wo had 
been so long used to fasten them with buttons or lacet,^ 
that & boot without either looked bare and unfinished^J 
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aad accordingly the makers often put on a row of 
useless buttons or imitation laces, because habit ren- 
dered the appearance of them necessary to us. It is 
universally admitted that the habits of children and of 
savages give us the best clue to the habits and mode 
of thought of animals ; and every one must hare 
observed hovr children at first imitate the actions of 
their elders, without any regard to iho use or appli- 
cability of the particular acts. So, in savages, many 
customs peculiar to each tribe aro handecl down from 
father to son merely by the force of habit, and are 
continued long after tlio purpose which they origi- 
nally sensed has ceaseil to exist, Witli those and a 
Imnilrcd similar facts evorywhero around us, wo may 
fairly impute much of what we cannot understand in 
the details of Bird -Architecture to an analogous cause. 
If we do not do so, wo must assume, either that birds 
are guided in every action by pure reason to a far 
greater extent than men are, or that an infallible in- 
stiuct leads them to the same result by a different 
road. The first theory has never, that I am aware 
of, been maintained by any author, and I have already 
shown that the second, although eonstantly assumed, 
has never been proved, and tliat a large body of facts 
is entirely opposed to it- Ono of my crities has, in- 
deeil, maintained that I atlmit "instinct" under tho 
term " hereditary habit ;" but the whole course of my 
argument shows that I do not do so. Hereditary 
habit is, indeed, the same as instinct when the term 
is applied to some simple action dependent npon a 
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pecii]iant7 of strnctnre which is horoditary; as win 
the descendants of tumbler pigcona tumble, and tha 
descendants of pouter pigeons pout. In the present 
case, however, I compare it strictly to the hereditary, 
or more properly, persistent or imitatire, habits of 
savages, in building their houses as their fathers did. 
Imitation is a lower faculty than invention. Children 
and savages imitate before they originate ; birds, as 
well as all other animals, do the same. 

Tlie preceding observations are intended to show, 
that the exact mode of nidification of each species of 
bii-d is probably the result of a variety of causes, which 
have been continually inducing changes in accordance 
with changed organic or physical conditions. The 
most important of these causes seem to bo, in the first 
place, the structure of the species, and, in the second, 
its environment or conditions of existence. Now wo 
know, that every one of the characters or conditions 
included under these two heads is variable. We havo 
seen that, on the large scale, the main features of the 
nest built by each group of birds, bears a relation to 
the organic structure of that group, and we have, 
therefore, a right to infer, that as structure varies, the 
nest will vary also in some particular correspon<Ung 
to tho chiinges of structure. We havo seen also, that 
birds change the position, the form, and the con- 
stniction of tlieir nest, whenever tho available ma- 
terials or the available situations, vary aatorally or 
have been altered by man ; and we have, therefore, 
a right to infer that similar changes havo takon place. 
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wheD, hy a. natural process, extcroal conditions bavo 
become in any way permanently altered. We must 
remember, howcvei", that all those factors are very 
stable during many generations, and only change at 
u rat« commensurate with tbose of the great physical 
features of tlio earth as revealed to us by geology ; and 
we may, therefore, infer that the form and construction 
of nests, which we tiave shown to be dependent on 
them, are eqiiaHy stable. If, therefore, we find less- 
important and more easily modified characters than 
these, so correlated with peculiarities of nidi6cation as 
to indicate that ono is probably tho cause of the 
other, we sball be justified in concluding that these 
variable chnnictors are dependent on tbe mode of nidi- 
fication, and not that the form of the nest lias beau 
determined by these variable charnctors. iiaoh a corre- 
lation I am now about to point out. 

Claasijieation of li'fsts. 

For tlie purpose of tbis inquiry it is necessary to 
group nests into two great classos, without any re- 
gard to their most obvious diSerencea or resemblances, 
but solely looking to the fact of whether the contents 
(eggs, young, or sitting bird) are hidden or oxposod 
to Wew. In the first class we place all those in 
which the eggs and young are completely hidden, no 
matter whether this is effected by an elaborate covered 
structure, or by depositing the eggs in some hollow 
tree or burrow underground. In tho second, we group 
nil iu which the eggs, young, and fiitting bird are 
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exposed to view, no matter whether there is the most 
beautifiillj formed nest, or none at all. Kingfishers, 
which build almost invariably in holes in banks; 
Woodpeckers and Parrots, which build in Ijollow trees; 
the leteridic of America, which all make beautiful 
covered and suspended nests ; and our oivn Wren, 
which builds a domed nest, are examples of the former ; 
while our Thrushes, Warblers, and Finches, as well 
as the Crowshrikes, Chatterers, and Tanagors of the 
tropics, together with all Kaptorial birds and Pigeons, 
and a vast number of others in every part of the 
world, all adopt the latter mode of building. 

It will be seen that this division of bit-ds according to 
their nidification, bears little relation to the character 
of tlie nest itself. It is a functional not a structural 
classification. The moat rude and the most perfect 
specimens of bird -architecture are to be found in both 
sections. It baa, however, a certain relation to natural 
affinities, for large groups of birda, undoubtedly allied, 
ftll into one or the other division exclusively. Tlie 
species of a genus or of a family are rarely divided 
between the two primary cl.isses, although they are 
frequently divided between the two very distinct modes 
of nidification that exist in tlie first of them. 

All the Scanaorial or climbing, and most of the 
Fissirostral or wide-gaped birds, for example, build 
concealed nests; and, in the latter group, the two 
iamiliea wbicb build open nests, the Swifts and the 
Goat-suckers, are undoubtedly very widely separated 
irom the other famitiea with which they are asso- 
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ciated in oar classifications. The Tita vary mnch in 
their mode of nesting, somo making open nosts con- 
cealed in a hole, while others bnild domed or evon iwn- 
dulous covered nests, but they all como under the same 
class. Starlings vary in a similar way. The talking 
Mynalis, liko our own starlings, build in holes, the 
glossy fitarlings of the East (of the genus Calomis) form 
a hanging covered nest, while tho genus Stumopastor 
builds in a hollow free. One of the most striking cases 
in which one family of birds is divided between the 
two classes, is that of tho Finches ; for while most of 
the European species build exposed nests, many of 
tho Australian Bnches make thom dome-shaped. 

Sejiml diff^mices of Colour in Birds. 

Turning now from the nests to tho creatures wlio 
mako them, let us consider birds themselves from a 
somewhat unusual point of view, and form thom into 
separate groups, according as both sexes, or the males 
only, arc adorned with conspicuous colours. 

The sexual differences of colour and plumage in 
birds are very remarkable, and have attracted much 
attention; and, in tho case of polygamous birds, have 
been well explained by Mr. Darwin's principle of sexual 
selection. We can, to a great extent, uuderstand 
liow male Pheasants and Grouse Iiave acquired their 
more brilliant plumage and greater size, by the con- 
tinual rivalry of tho males both in strength and beauty ; 
but this theory does not throw any light on tho causes 
Trhicb have made the female Toucan, Bee-cater, Parro- 
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qact, Macaw and Tit, in almost every case as gay ant 
brilliant as the male, while the gorgeons Chatterers, 
Manakins, Tanagers, and Birds of Paradise, as wull a^ 
our own Blackbird, have mates so dull and incon- 
spicuous that they can hardly be recognised as be- 
longing to the same sjiccies. 

The Law vhich connects the Colours of Female Sin 
vtilh the mode of Nidifieation. 

The abo^TJ-stated anomaly can, however, now be ex- 
pkinod by tlie inJlaence of the mode of nidificatloa, 
since I find tliat, with but very few exceptions, it is 
the rule — that wlien loth texts are of strikinrfli/ gay and 
conspicuous colours, tlie nest U of flie first class, or 
such as to conceal the silting bird; while, wlienever there 
is a striking contrast of colours, the male being ffay and 
conspiawits, the fenuile dull and obscure, tlte nest is open 
and tlie sitting bird crposed to view. I wiU now pro 
ceed to indie^ite the chief fucts that support this slat4 
mcnt, and will afterwards explain the mariner in whiq 
I conceive the relation has been brought about. 

We will first consider those groups of birds in whic| 
the female is gaily or at least canspicaously coloure 
and is in most cases exactly like the male. 

1. Kingfishers (Alcedinidae). In some of i. 
brilliant species of this family the female exactly re- 
sembles the male; in others there is a sexual difterenco, 
bnt it rarely tends to make the female less consptciions. 
In some, the female has a band across tho breast, which 
is wanting in the male, as in the beautiful Halcyon 
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diops of Ternate. In others the bond is rufous in the 
female, as in Bevenil of the American epecies ; while 
in Dac«io gitwditliamlii, and others of the same genus, 
the tflil of the female is rufous, while that of the mule 
is blue. In most kiagfi^hcrs the nest is in a deep 
hole in the ground; in Tanjsiptcra it is said to be 
in a hole in tiie nesta of termites, or sometimes in 
crevices under overhanging rocks, 

2. Motuiots (Momotida?), In these shmvy birds the 
sexes are exactly alike, and the nest in a hole undi:r 
ground. 

3. Puff-birds (Bucconid*). These birds are often 
gaily coloured ; some have corul-red bilk ; the sexes 
are exactly alike, and the nest is tit a holo in slop- 
ing ground. 

4. Trogons (Trogonidaj). In those magnificcDt birds 
the females are generally less brightly coloured than the 
males, but are yat often gay aud conspicuous. The 
nest is in a bole of a tree. 

5. Hoopoes (UpiipidiP). The barred plumage and 
long crests of these birds render tbem conspicuous. The 
sexes are exactly alike, and the nest is in a hollow tree. 

6. Hombills (Bucerotidae). These large birds have 
enormous coloured bills, which are generally quite as 
well coloured and conspicuous in the females. Their 
nests are always in hollow trees, where the female is 
entirely concealed. 

7. Barbets (Capitonidic). Tliese birds are all very 
gaily-ooloured, and, what is remarkable, the most bril- 
liant patches of colour are disposed about die head aud 
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neck, and are very conspicuous. Tlie sexes are exnctlj 1 
alike, and the nest is in a liolo of a tree. 

8. Toucans (lllinmphasti<Ifi>}. These fine birds i 
coloured in the most conspicuous parts of their bod^,| 
especially on the large bill, and on the upper and lowu 
tail coverts, which are crimson, wliito, or yellow. 
sexes are exactly alike, and they always build in a hol- 
low tree. 

9. Plain tain-eaters (Mnsophagidie). Here again t 
head and bill are most brilliantly coloured in both eesei 
and the nest is in a hole of a tree. 

10. Ground cuckoos (Centropus), These birds arsl 
often of conspicuous colours, and are alike in both sexes. J 
They build u domed nest. 

11. Woodpecfcera (Picidai). In this family tlie i 
males ol^n differ from the males, in having a yelloi 
or white, instead of a crimson crest, but are almost I 
conspicuoQs. They all nest in holes in trees. 

12. Parrots (Psittaci). In this great tribe, adornej 
with the most brilliant and varied colours, the rule i 
that the sexes are precisely alike, and this is the i 
in the most gorgeous families, tlie lories, the cockatoc 
and the macaws ; but in some there is a sexual ( 
fereneo of colour to a slight extent. All build in bolel 
mostly in trees, but sometimes in the ground, or i 
whito ants' nests. In the single case in which the net 
is exposed, that of the Australian ground parrot, PeM 
poms formosna, the bird has lost the gay colouring a 
its allies, and is clothed in sombre and completely pn) 
tecttve tints of dosky green and black. 
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13. Grapers (Eur^'lFcmid^e). In theso beaatifnl East- 
cm birds, Bomewhat allied to the American chatterers, 
the sexes are exactly alike, and are adorned nath the 
most gay and conspicuous markin;;s. The nest is a 
woven structure, covered over, and suspended from the 
extremities of branches over water. 

14. Pardalotus (Ampelidre). In these Australian 
birds tlie femaltss differ from the males, but are 
of^en very conspicuous, having brightly- spotted heads. 
Their nests arc sometimes dome-shaped, sometimes 
in holes of trees, or in burrows in the p-onnd. 

15. Tits (PnridjB). These little birds are always 
pretty, and many (especially among the Indian spedes) 
are very conspicuous. They always have the sexes 
alike, a circumstance very unusual among the smaller 
paily-coloured birds of our own conntry. The nest is 
always covered over or concealed in a hole. 

16. Nuthatches (Silta). Ol'ten very pretty birds, the 
sexes alike, and the nest in a hole. 

17. (SittoUa). The female of these Australian 

nuthatches is often the most conspicuous, being while- 
and block-marked. The uest is, according to Giould, 
" completely concealed among upright twigs connected 
together." 

18. Creepers (Climacteris). In these Australian 
creepers the sexes are alike, or the female most con- 
spicuons, and the nest is in a hole of a tree. 

19. Estrelda, Amadina. In these genera of Eastern 
and Australian finches the females, although more or less 
ditfereot from the males, arc still very conspicuous 
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ha^■i^g a red romp, or being white epottec]. They 
differ from most others of the family in building 
domed nests. 

20. Certhlola. In these pretty little American 
creepers the sexes are alike, and they build a domed 
nest. 

21. Slynahs (Sttirnidac). Tliese showy Eastern star- 
lings have the sexes exactly alike. They build in holes 
of trees. 

22. Calomis (Sturnida^). These brilliant metalli 
starling have no sexual differences, They build 
pensile covered nest. 

23. Hangnests (Icteridje). The red or yellow 
black plnraago of most of these birds is very com 
ouQUs, and is exstctly alike in both soxos. They 
celebrated for their fine purse-shaped pensile nests.' 

It will be seen that this list comprehends six im- 
portant families of Fissirostres, four of Scansores, the 
Psittaci, and several genera, with three entire families 
of Passeres, comprising about twelve hundred species, 
or about one-seventh of all known birds. 

The cases in which, whenever the male is gaily 
coloured, the femnlo is much less gay or quite incon- 
spicuons, are exceedingly numerous, comprising, in 
fact, almost all the bright-coloured Passeres, except 
those enumerated in the preceding class. The follow- 
ing are the most remarkable : — 

1. Chatterers (Cotingidaj), These comprise some of 
the most gorgeous birds in the world, vivid blaeS| 
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rich purples, and bright reils, being the most charac- 
teristic colouTH, Tlie femalea are always obscurely 
tinted, and are oFten of a greenish hiio, not easily 
visible among the foliage. 

2. Manakins (Pipridaj). These elegant birds, whose 
caps or crests are of the most brilliunt colours, are 
usually of a Bombre green in the female sex. 

3. Tanagers (Tanagrid^). These rival the chatterers 
in the brilliancy of their colours, and are even more 
varied. The females are generally of plain and sombre 
hoes, and always less conspicuous than the males. 

In the extensive families of the warblers (Sylviada;), 
tbmsbcs (Turdidiffi), flycatchers ( Muse icapi die), and 
shrikes (Laniadaj), a considerable proportion of the 
species are boautifiilly marked with gay and conspi- 
cuous tints, as is also the case in the Pheasants and 
Grouse ; but in every case the females are loss gay, 
and are most frequently of the very plainest and least 
conspicuous hues. Now, throughout t/ie whole of these 
/amilua the nest is open, and I am not aware of a 
single instance in which any one of these birds builds 
a domed neat, or places it in a iiole of a tree, or under- 
groundf or in any place where it ia efiectually con- 
coaled. 

In considering the question wo are now investigating, 
it is not necessary ta take into account the larger and 
more powerful birds, because theso seldom depenil 
much on concealment to secure their safety. In the 
raptorial birds bright colours are as a rulo absent ; 
and their structure and habits arc such as not to re- 
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qtiiro Any s))ecinl protection for the female. Ths larger 
wHtlors «ro sometimes very brightly coIoureJ in both 
srxra ; but tlicy nre probably little subject to the attacks 
of i>]u<'mies, eiuce Uie scarlet ibis, the most conspicuous 
of birds, exists in immense quantities in South America. 
la giune binls and wuter-fowl, however, the females 
fWN often wry plainly ooloui-ed, when the males are 
' adornod with brilliant hues ; and tJie abnormal family 
of Uio Megapodidaj offers us the interesting fact of an 
idi'utity in tho colours of tlio sexes (which in Mega- 
ntphnlou and Talegalta are somewhat conspicuous), tn 
ODi^junctiou with the habit of nut sitting on the t, 
At all 

117i(i( the Facts Tcacli us. 
INtking tho wholo body of evidence here broig 
forward, vmbnioing as it does almost erery group 1 
bright •colon rod birds, it ^vill, I think, be admitted 
tliat tho rt<lation between tlie two series of facts in 
tbo i-Mlouriii<r and ni<lilicatiou of birds has been aol 
eieutly cstablisliotl. There are, it is true, 
apparent and some real exceptions, which I shall c 
sidor |)n>9cntly ; but they arc too few and uuimportant 
to weigh imioh nguinst tho mass of evidence on the 
otlicr side, and may for the present be neglected. 
Lot Hs thou cousider what we are to do with tliis 
unexpected sot of correspondences between groups of 
phenomena which, at first sight, appear so discon- 
nected. Do they fall in with any other groups of 
natural phenomena ? Do they teach ua anything of thd 
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way in wliich nature works, and give ua any insight 
into the causes which have brought about the marvel- 
lous variety, anJ beauty, and harmony of living things? 
I believe we can answer these questions in the affirm- 
ative ; and I may mention, aa a snfficient proof that 
these are not isolated tacts, that I was first led to 
see their relation to each other by the study of an 
analogous though distinct set of phenomena among in- 
sects, that of protective resemblance and " mimicry,"* 
On considering this remarkable scries of correspond- 
ing facts, the first thing we are taught by them seems 
to be, that there is no incapacity in tlie female sex 
among birds, to receive the same bright hues and 
strongly contrasted tints with which titeir partners are 
so oflen decorated, since whenever they are protected 
and concealed during the period of incubation t/uy 
are similarl;/ adorned. The fair inference is, that it is 
chiefly due to the absence of protection or concealment 
during this important epoch, that gay and conspicuous 
tints are withheld or left undeveloped- The mode in 
which this has been effected is very intelligible, if we 
admit the action' of natural and sexual selection. It 
would appear from the numerous cases in which both 
sexes are adorned with equally brilliant colours (while 
both s;>xe3 are rarely armed with equally developed 
offensive and defensive weapons vrhcn not required for 
individtial safety), that the normal action of "sexual 
selection " is to develop colour and beauty in both 
sexes, by tlie preservation and multiplication of oil 
varieties of colour la cither sex which are pleasing 
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to tlie other. S^venl verr clo^e observers 
habits of mimilg have Ks^nred me, that male birds and 
qaadmpeds do ofien take terr strong likes and dis- 
likes to indiridnal females, aad we ean hardly believe 
that the one eex (the femiue) can have a general taste 
for colour while the other has no such taste. How- 
ever this may be, the fact remains, that in a v-ast 
namber of cases the female acquires as brilliant and 
as varied colonrs as the male, and therefore most pro- 
bably acquires them !□ the some way as the male does ; 
that is, either because the colour is useful to it, or is 
correlated with some useful variation, or is pleasing to 
the other sex. The only remaining supposition is that 
it b transmittM from the other sex, without being ot 
any use. From the number of examples above adduced 
of bright colours in the female, this would imply that 
colour-characters acquired by one sex are generally 
(but not necessarily) transmitted to the other. If this 
be the c&so it will, I think, enable us to explain the 
jihcnomena, even if we do not (idmit that the male 
bird ia ever influenced in the choice of a mate by h«*| 
more gay or perfect plumage. 

The female bird, while sitting on her eggs in an 
uncovered nest, is much exposed to the attacks of 
enemies, and any modification of colour which ren- 
dei-oii hor more conspicuous would often lead to hi 
destruction ami that of her offspring. All variatioi 
of colour in thin direction in the female, would thei 
fore sooner or later be eliminated, while such modifi< 
«alious u rendered lier inconspicuous, by assunilal 
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her to surrounding olyecta, as the earth or the foliage, 
would, on the whole, survive the longest, and thus 
lead to the attainment of tliose brown or green and 
inwnBpicuoua tints, which form the colouring (of the 
upper surface at least), of tlie vast majority of female 
birds which sit npon open nests. 

This does not imply, as some have thought, that all 
female birds were once aa brilliant as the males. Tlie 
chango has been a very gradual one, generally daUng 
from the origin of genera nr of larger groups, but 
there can be nO doubt that the remote ancestry of 
birds having great sexual difl'orcnees of colour, were 
nearly or quite alike, sometimes (perhaps in most 
cases) more nearly resembling the female, but occa- 
sionally perhaps being nearer what the male is now. 
Tlie young birds (which usually resemble the females) 
will probably give somo idea of this ancestral ^^w, 
nnd it is well known that tlie young of aUieil si)ecies 
and of different sexes are often undistinguisliable. 

Colour more variable titan Structure or Jlah'Ua, and 
therefore the Character which hat generally been 

Moili/ied. 

At the commencement of this essay, I have ondoa- 
Toured to prove, that the characteristic differences and 
the essential features of birds' nests, are dependent on 
the structure of the species and upon the present and 
past conditions of thoir existence. Both these factors 
are more important and loss variable than colour; and 
we must therefore conclude that in most cases the mods 
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of Didification (dependent on structuro and enWron- 
ment) bas been the cause, and not the effect, of the 
similarity or differeneea of the sexea ns regards colour. 
When the confirmed habit of a group of birds, was to 
build their nests in holes of trees like the toucans, or in 
holes in the ground like the kingfishers, the protection 
the female thus obtained, during the important and 
dangerous time of incubation, placed the two seses on 
an equality as regards exposure to attack, and allowed 
"sexnal selection," or any other cause, to act unchecked 
in the development of gay colours and conspicuous 
markings in both scses. 

When, on the other hand (as in the Tanagers and 
Flycatchers), the habit of the whole group was to build 
open cup-shaped nests in more or less exposed aitua- 
lions, the production of coloiir and marking in thu 
female, by whatever cause, was continually checked by 
its rendering her too conspicuous, while in the male it 
had frco play, and developed in him the most gorgeous 
hues. This, however, was not perliaps universally the 
case ; for where there was more than usual intelligence 
and capacity for change of habits, the danger the fe- 
male was exposed to by a partial brigbtness of colour 
or marking might lead to the construction of a concealed 
or covered nest, as in the case of tlie Tits and Hang- 
neats. When this occurred, a special p;:oteetion to the 
female would bo no longer necessary ; so that tho 
acquisition of colour and tlio modification of the ncstj 
might in some cases act and react on each other and 
att&in their full development together. 
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Exceptional Cases conjirnicitory of the ahove 
E,rplanation. 

There exist a few \ery curious and anomalous facts 
in the natural history of birds, which fortunately serve 
as crucial tests of the truth of this mode of explaining 
the inequalities of sexual colouration. It has been long 
known, that in some species the males either assisted in, 
or wholly performed, the act of incubation. It has also 
been often noticed, that in certain birds the usual sexual 
differences were reversed, tho male being the more 
plainly coloured, the female more gay and often larger. 
I am not, however, aware that these two anomalies had 
ever been supposed to stand to each other in the rela- 
tion of cause and effect, till I adduced them iu support 
of ray views of the general theory of protective adapta- 
tion. Yet it is undoubtedly the fact, that in the best 
known cases in wliich the female bird is more conspt- 
cQously coloured than the male, it is either positively 
ascertained that tho latter performs tlie duties of in- 
cubation, or there are good reasons for believing sucli 
to be tho case. The most satisfactory example is that 
of the Gray Phalarope (Phalaropus fulicarins), the 
sexes of which aro alike in winter, while in summer 
the female instead of the male takes on a gay and 
conspicuous nuptial plumage ; but the mole performs 
the duties of incubation, sitting ujKin Uie Oggs, wliich 
are laid upon tlie bare ground. 

In the Dotterel! (Eudromias moriuelius) the female 
ID larger and more brightly coloured than the maltf ; ood 
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We find, therefore, that a tcit large mass of facts 

relaiUng to the sexual colooratioo and the mode of 

tlidiiicatJoD of birds, incloding some of the most 

extraordinary* anomalies to be found in their Datnral 

Iiistory, can be shown to ha^'e an interdependent re- 

^m lalioD to each otlier, on the simple prineiple of the need 

^1 of greater protection to that parent which performs the 

^M duties of incubation. Considering the very imperfect 

^1 knowledge wo possess of the habits of most extra- 

^M Kurojwan birds, the exceptions to the prevalent rule 

^H aro i'liw, and gonemlly occur in isolated species or in 

^^ small groups ; while seteral apparent exceptions can 
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Real or apparent deceptions to the Law stated at 
page 210. 

Tha only marked esceiitioua I have been able to 
discover are the following: — 

1. King croiva (Dicrouni-s). These blrJa arc of a 
glossy biack colour with long forked tails. The eexes 
preaent no difference, and they build open nests. This 
apparent exception may probably be accounted for by 
the fact that these birds do not need the protection 
of a leaa conspicuous colour. They are very pugna- 
cious, and often attack and drive away crows, hawks, 
and kites ; and as they are semi -gregarious in tlioir 
habits, the females are not likely to be attacked while 
incubating. 

2. Orioles (Oriolidce). The true orioles are very gay 
birds ; the sexes are, in many Eastern species, either 
nearly or quite alike, and the neata are open. This 
is one of the moat scrioua exceptions, but it is one 
that to some extent proves the rule ; for in this case 
it baa been noticed, that the parent birds display 
excessive care and solicitude in concealing the nest 
among thick foliage, and in protecting their offspring 
by incessant and anxious watching. This indicates 
that tlio want of protection consequent on tlie bright 
colour of the female makes itself felt, and is obviated 
by an increased dcvclojimcnt of the mental faculties. 

3. Ground thrushes (Pittida;). These elegant and 
brilliantly-coloured birds are generally alike in both 
BQzes, and build an open nest. It is curious, however, 
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that this is only an apparent exception, for almost all 
the bright colours are on the under surface, the back 
being nsually olive green or brown, and tlie head black, 
with brown or whitish stripes, all which colours would 
linrmonize with the foliage, sticks, and roots which 
surround the nest, built on or near the ground, and 
thus servo as a protection to the female bird, 

4. Grallina Austrnlis. This Anstr.tlian bird is of 
strongly contrasted binck and white colours. The sexes 
are exactly alike, and it builds an open clay nest io 
an exposed situation on a tree. This appears to be 
a most striking exception, but I am by no met 
sure that it is so. We require to know what tree 
usually builds on, the colour of tho bark or of 
lichens that grow upon it, the tints of the groi 
or of other surrounding objects, before we 
that tho bird, when sitting on its nest, is really 
spicuous. It has been remarked that small patches 
of whits and black blend at a short distance to form 
grey, one of the commonest tints of natural objects. 

5. Sunbirds (Nectarineidas), In these beautiful 
little birds the mr.les only are adorned with brilliant 
colours, the females being quite plain, yet they build 
covered nests in all the cases in which the nidificatioa 
is known. This is a negative rather than a positii 
exception to the rule, since there may be other cans 
besides tho need for protection, which prevent 
female acquiring the gay colours of her mate, 
there is one curious circumstance which tends 
elucidate it. The male of Leptocoma zeylanica is 
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to aasUt in incabation. It ia possible, therefore, tbat 
the group may originally Iiave used open nests, and 
some change of condittoos, leading the male bird to 
sit, may liavo been followed by the adoption of a 
domed nest. This is, however, the most serious ex- 
ception I have yet found to the general rule. 

6. Soperb warblers (Mulurida?). The males of these 
little birds are adorned with the most gorgeous colours, 
while the females are very plain, yet they make domed 
nests. It is to be observed, however, that the male 
plumage is nuptial merely, and ia retained for n very 
short time ; the rest of the year both sexes aro plain 
alike. It ia probable, therefore, that the domed nest 
is for the protection of these delicate little birds against 
tlierain, and that there is some unknown cause which 
has led to the development of colour in the males only. 

There is one other case which at first sight looka 
like an exception, but which is far from being one 
in reality, and deserves to be mentioned. In the 
beautiful Waxwing, (Bombycilla garrula,) the sexes 
are very nearly alike, and the elegant red wax tips to 
the wing-feathers are nearly, and sometimes quite, 
OS conspicuous in the female as in the male. Tet it 
builds an open nest, and a person looking at the bird 
would say it ought according to my theory to cover 
its nest. But it is, in reality, as completely protected 
by its colouration as the most plainly colonred bird 
that flics. It breeds only in very high latitudes, and 
tJie nest, placed in fir-trees, is formed chiefly of 
lichens. Now the delicate gray and ashy and purplish 
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haea of the hcnd and bnck, together with the yellow 
of the wings ai]d tail, are tiats tliat exactly harmonize 
with the colours of rarions species of lichens, while 
the brilliant red wax tips exactly represent tlie criinsou 
frnctilication of tlio common lichen, Cladooia cocci- 
fora. When eitliiig on its nest, therefore, the female 
bird will exhibit no colours that are not common 
to the materials of which it is constructed; and the 
several tints are distribuUid in about the same pro- 
portions as they occur in nature. At a short distance 
the bird would bo indistinguishable from the nest it is 
sitting on, or from a nutural clump of lichens, and 
will thus bo completely protected. 

I think I have now noticed all exceptions of any 
importance to the law of dependence of sexual colour 
on nidifieation. It will ho seen that they are very 
few ill number, coiiip:ired with those which support 
the gene ralizut ion ; and in scvei al cases there aro 
circumstanoea in the habits or structure of the species 
that sul!iciently explain them. It is remarkable also 
that I have found scarcely any positive exceptions, 
that is, cases of very brilliant or conspicuous female 
birds in which the nest was not concealed. Much leas 
can there bo shown any group of birds, in which the 
females ore all of decidedly conspicuous colours on 
tho upper surface, and yet sit in open nests. The 
many eases in which birds of dull colours in both 
sexes make domed or concealed nests, do not, of course, 
affect this theory one way or tho other ; since its 
purpose is only to account for the fact, that brilliant 
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fiimales of brilliant males are alwayi found to have 
ooveroci or hidden nests, while obscura females of 
brilliant males almost alicai/s have open and exposed 
nests. The fact that all classes of nests occur with 
dull coloured birds in both sexes merely shows, as I 
have strongly maintaincl, that in most cases the 
character of tlio nest dctormines the colouration of 
the female, and not vice vert(}. 

If the views hero advocated arc correct, as to the 
various influences that have determined the specialities 
of every bird's nest, and the general colouration of 
female birds, with their action and reaction on each 
other, we can hardly ex|X!t.t to find evidence more 
compk'to than that hero eet forth. Nature is such a 
tangled wob of complex relations, that a series of 
correspondences running through hundreds of species, 
genera, and families, in every part of the system, can 
hardly fail to indiosito a true casual connexion ; and 
when, of tho two factors in tlio problem, one can be 
shown to be dependent on tho most deeply seated and 
the most stable facts of structure and conditions of 
life, while the other is a character universally admitted 
to be superficial and easily modified, there can be 
little doubt as to which is cause and which effect. 

Vurioua modta of Protection of Animals. 

But tho explanation of the phenomenon here at- 
tempted does not rest alone on tho facts I have been 
able now to adduce. In tlie essay on " Mimicry," 
it is shown how important a part the neoesslty for 




protoetion has plaj"0<l, in determining the external form 

, colourution, and sometimes even tlio internal 

Btructurc of anlmnls. 

Ah illustrating this latter point, I may refer to thi 
remarkable hooked, branched, or Rtar-lika spiculse 
manj- sponges, whieh are believed to have the fnnctio 
cliiefly, of rendering them unpalatable to other crea 
tiiros. The Holothnrids! or sea-cucnmbers possess i 
similar protection, many of them having nnchor-sliaped 
spicules embctldcd in their skin, aa the Synapta; while 
others (Cuviera squamata) are covered with a bard 
caicarooua pavement, Many of these are of a bright 
red or purple colour, and are very conspicuous, while 
the otlieil Trepang, or Beciie-do-mer (Holothnria^ 
cdulis), which is not armed ivith any such defensivi 
weapons, is of a dull sand- or mud-colonr, so as Iia 
to bo distinguished from the sea bed on which i 
reposes. Many of tho smaller marine animals ; 
protected by tlieir almost invisible transparency, whildS 
those that are most brightly coloured will be often 
found to have a special protection, either in stinging 
tonfaclcs like Pliysalia, or in a hard calcareous crust, 
OS in tho star fishes. 



Females of e 



ic GrOTpt require and obtain more Pre 
tection than the Mulct'. 



In tho stmngle for existence incessantly going ona 
protection or coiicoalment is one of the most genen 
and most cffectuiil means of maintaining life ; and it S 
by modifications of colour that this protection can I 
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most readily obtained, Bince no other character is sub- 
ject to snch numerous and rapid variations. The case I 
have now endeavoured to illustrate is exactly analogous 
to vehat occurs among butterflios. As a general rule, 
the female butterfly is of dull and inconspioiious colours, 
even wlieu the male is most gorgeously arrayed ; but 
when tho species is protectod from attack by a disa- 
greeable odour, as in the Heliconidfc, Danaidas and 
Acrwida;, both eexca display tho same or equally bril- 
liant hues. Among tJie species wliich gain a protec- 
tion by imitating these, the very weak and slow-flying 
Lcptalides resemble tlicm in both sexes, because both 
sexes alike require protection, while in the more active 
and strong-winged genera — Papilio, Pieris, and Dia- 
dema — it is generally tho females only that mimic the 
protected groups, and in doing so often become actually 
more gay and more conspicuous than the males, thus 
reversing the usual and in fact almost universal char- 
actors of the sexes. So, in the wonderful Eastern leaf- 
insects of the genus FhylUum, it is tho female only 
that so marvellously imitates a green leaf; and in all 
these cases tho difference can be traced to the greater 
need of protection for the female, on whose continued 
existence, while depositing her eggs, tho safety of tho 
race depends. In Mammalia and in reptiles, however 
brilliant the colours may be, there is rarely any differ- 
ence between that of tho sexefl, because the female is 
not necessarily more exposed to nttack than the male. 
It may, I think, be looked upon as a confirmation of 
this view, that no single case is known either in the 
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above-named genera— Papilio, Pieris, and Diaderaa^-or 
in any other butterfly, of a mala alone, mimicking 
one of tlio Danaidai or ileliconidap. Yet tiie necessary 
colour is far more abundant in the males, and varia- 
tions always soem ready for any nsofnl purpose. This 
seems to depend on the general law, that each species 
and each sex can only be modified just as far as is 
absolutely necessary for it to maintain itself in the 
struggle for existence, not a step farther. A male 
insect by its structure and habits is less exposed to 
danger, and also requires less protcotion than the 
female. It cannot, therefore, alone acquire any further 
protection through the ageucy of naturjil selection. 
But the female requires some extra protection, to 
balance tho greater danger to which she is exposed, 
and her greater imjortance to the existence of the 
species;, and tiiis she always acquires, in one way or 
another, through tlie action of natural selectioQ. 

In his ''Origin of Species," fourth edition, p. 241, 
Mr, Darwin recognises the necessity for protection as 
sometimes being a cause of the obscure colours of fe- 
male birds; but he does not seem to consider it so 
very important an agent in modifying colour aa I am 
disposed to do. In the same paragraph (p. 240), ha 
alludes to the fact of female birds and butterflies being 
sometimes very plain, sometimes as gay as the males; 
but, apparently, considers this mainly duo to peculiar 
laws of inheritance, which sometimes continue acquired 
colour in the line of one sex only, sometimes in both. 
Witliout denying the action of such a law (which Mr. 
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Darwin informs me he has facts to eopport), I impute 
the difference, in the prcat majority of cases, to the 
greater or less need of protection in the female sex in 
these groups of animals. 

Conelitsion, 
To some persons it will perhaps appear, that tlio 
causes to which I impute so much of the external as- 
pect of nature are too simple, too insignificant, and too 
unimportnnt for such a mighty work. But 1 would 
nsk them to consider, that the great object of all the 
pecuIiaritLes of animal structure is to preserve the life 
of the individual, and maintain the existence of the 
species. Colour has hitherto been too often looked 
upon as something adventitious and superficial, some* 
thing giveo to an animal not to bo useful to itself, but 
solely to gratify man or even fini>erior beings — to add 
to the beauty and ideal harmony of nature. If this 
were the case, then, it is evident that the colours of 
organizetl beings would be an exception to most other 
natural phenomena. They would not lie the product 
of general laws, or determined by evor-chnnging ex- 
ternal conditions ; and wo must give up all inquiry 
into their origin and causes, since (by the hypothesis) 
they are dependent on a Will whose motives must ever 
bo unknown to us. But, strange to say, no sooner do 
we begin to cxnmino and classify the colours of natural 
objects, than we find that they are intimately related 
to a variety of other phenomena, and are like tliem 
htrictly subordinated to general laws. I have here 
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attempted to elucidate some of these lawa id tbe case 
of birds, and have aliown how the mode of nidiiiaition 
has affected the colonriug of the female sex in this 
group. I Lave before ehown to how great an extent, 
and in how many ways, the need of protection bos 
determined the colours of insects, and of some groups 
of reptiles and mammalia, and I would now call parti- 
cular attention to the I'iict that the gay tints of flowers, 
80 long supposed to be a convincing proof that colour 
has been bestowed for other purposes thaa the good of 
its possessor, have been shown by BIr, Darwin to follow 
the same great law of utility. Flowers do not often 
need protection, but very often require the aid of insects 
to fertilize them, and maintain their reproductive powers 
in the greatest vigour. Their gay colours attract in- 
sects, as do also their sweet odours and honeyed secre- 
tions ; and tbnt this is tlic main function of colour In 
flowers is shown by the striking fact, tliat those flowers 
which can bo pcri'cctly fertilized by the wind, and do 
not need tlie aid of insects, rare!;/ or never fiace i/aili/' 
toloHivd flower e. 

This wide extension of the general principle of utility 
to the colours of such varied groups, both in the animal 
and vegetable kingdoms, corupels us to acknowletlge 
that the " reign of law " has been fairly traced into this 
stronghold of the advocates of si^cial creation. And 
to those who oppose the explanation I have given of 
the facts adduced in this essay, I would again respect- 
fully urge that they must grapple witJi the whole of the 
facts, not one or two of them only. It will be admit) 
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that, on the theory of evolution and natural eelecUon, a. 
wide range of facts with regard to colour in nature have 
been co-ordinated and explained. Until at least an 
equally wide range of facts can be shown to be in har- 
mony with any other theory, we can hardly be expected 
to abandon that which has already done such good ser- 
vice, and whicli has led us to the discovery of so many 
intereEting and unoxpcctc*:! harmonies among the most 
common (but hitherto moat neglected and least un- 
derstood), of the phenomena presented by organized 
beings. 




viir, 

CREATION BY LAW. 

AuOMG the rarioas crtticisms that have apponrcd on 
Mr. Darwin's celebrated " Origin of Species," there 
is, perhaps, none (hat will appeal to bo large a numbpr 
of well educated and intelligent persons, as that con- 
tained in the Duke of Argyll's " Iteign of Law." The 
noble author represents tho feelings and expresses the 
ideas of that largo class, who take a keen interest in 
tlie progress of Science in general, and especially tliat 
of Natural History, but have never themselves studied 
nature in dotail, or acquired that personal knowledge 
of the structure of closely allied forms, — tho wonder- 
ful gradations from species to species and from gronp 
to gronp, and the infinite variety of the phenomena 
of "variation" in organic beings, — which are abso- 
lutely necessary for a full appreciation of the facts and 
reasonings contained in Mr. Darwin's great work. 

Nearly half of the Duke's hook is devoted to an 
exposition of his idea of " Creation by Law," and ho 
expresses so clearly what are his difficnlties and ob- 
jections as regards the theory of " Natural Selection," 
that I think it advisable that they should be fairly 
answered, and that his own views should be shown to 
lead to conclusions, as hard to accept as any which be 
imput«s to Mr. Darwin. 
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■ Tlie point on wliicli the Duko of Argyll lays most 
^1 stresB, is, that proofs of Mind everywhere meet us in 
H Nature, and are more especially manifest wherever we 
^P find "contrivance" or "beauty." He maintains that 

this indicates the constant supervision and direct in- 
terference of tho Creator, and cannot possibly be 
explained bv the unassisted action of any combination 
of Iftws. Now, llr. Darwin's work hns for ita main 
object, to bIiow, that all the plienomena of living 
things, — all their wonderful organs and complicated 
structures, their infinite variety of form, size, and 
colour, their intricato and involved relations to each 
other, — may have been produced by tho action of a 
few general laws of the simplest kind, laws which are 
in most cases mere statementa of admitted facts. The 
chief of these laws or facts are the following : — 

1. Tin:. Law of MHltiplimlioH in Geonrntricul Pro- 
gresBwm. — Ail organized beings have enormous powers 
of multiplication. Even mon, who increases slower 
than all other animals, could under the most favonr- 
able circumstances double his numbers every filleen 
years, or a hundred-fold in a century. Many animals 
and plants could increase their numbers from ten to 
a tho us and- 1 old everj' year. 

2. The Law of Limited Populations. — Tlie number 
of lining individuals of each species in any country, 

■ or in the whole globe, is practically stationary ; whence 
H it follows that the whole of this enormous increase 
H must die off almost as fast as produced, cscept only 
H those individuals for whom room is made by the death 
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of parents. As a simple but Etrikiog example, tafco 
an oak forest. Every oak will drop anuually tliou- 
eanda or millions of acorns, but till an old trco falls, 
not one of these millions can grow up into an oak. 
Tliey must dio at various stages of growth. 

3. The Law of ITcrcd'Ui/^ or Likeness of OJfgpring 
to their Parents. — Thia is a universal, but not an 
absolute law. All creatures resemble their parents in 
a high degree, and in t!ie majority of cases very ac- 
curately; BO that oven individual pee uHari lies, of what- 
ever kind, in the parents, are almost alwaj-s traiismiti 
to some of the offspring. 

4. ZV« Law of Variation.— TKiS is fully cspi 
by the lines : — 



what- 

1 



Offspring resemble their parents very much, but not 
wholly — each being posseRses its individuality. This 
" variation " itself varies in amount, but it is always 
present, not only in the whole being, but in every 
part of every being. Every organ, every character, 
every feeliug is individual ; tliat is to say, varies from 
the same organ, character, or feeliug in every other 
individual. 

5. Tfte Law of unceasing Change of Physical Con- 
ditions upon die Surface of the Earth. — Geology shows 
UB that this change has always goiie on in times past, 
and we also know that it is now everywhere going on. 

6. Tlte Equilibriutn or Ilarmonj/ of Nature. — When 
species is well adapted to the conditions whl^ 




environ it, it flourishes ; when imperfectly adapted it 
decays ; when ill-adapted it bceomea extinct. If all 
the conditions which determine an organism's well- 
being are taken into consideration, this statement can 
hardly be disputed. 

This scries of facts or laws, arc mere statcmonts of 
what is the condition of nature. They arc facts or 
inferences which are fjenerally known, generally ad- 
mitted — hut in discussing tlio subject of the " Origin 
©f Species " — as generally forgotten. It is from those 
universally admitted facts, that the origin of all the 
varied forms of nature may be deduced by a logical 
chain of reasoning, which, however, is at every step 
verified and shown to be in strict accord with facts ; 
and, at tlie same time, many curious phenomena which 
can by no other means be understood, are explained 
nnd accounted for. It is probable, that these primary 
facts or laws are but results of the very nature of life, 
and of the essential properties of organized nnd un- 
organized matter. Mr. Herbert Spencer, in his "First 
Principles " and his " Biology " has, I think, made us 
able to understand how this may be; but at present 
wo may accept these simple laws without going further 
back, and the question then is — whether the variety, the 
harmony, the contrivance, and the beauty we perceive 
in organic beings, can have been produced by the 
action of these laws alone, or whether we are required 
to believe in tlie incessant interference and direct action 
of the mind and will of the Creator. It is simply a 
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qnestion of Iiow the Creator has worked. The Dake 
(and I quote him as haviog well espresactl the views 
of tlie more intelligent of Mr, Darwin's opponents) 
maintains, that Ho lias personally applied general lawa 
to produce effects, wtich those laws are not in them- 
selves capable of prodiicius; that the nniverso alone, 
witli all its laws intact, would be a sort of chaos, ' 
ont variety, witliont harmony, without design, withoi 
beauty; thnt there is not (and therefure we may pre- 
Bumo that there could not be) any self-developing 
power in tho nnivcrse. I believe, on the contrary, 
that the universe is so constituted as to bo eelf-regt 
lating; that as long as it contains Life, the forms nndi 
wliieh that life is manifested^ have an inherent powi 
of adjustniont to each other and to surrounding 
turc; and tliat this adjustment necessarily leads to tho 
greatest amount of variety and beauty and cnjo^nnont, 
because it does depend on general laws, and not on 
a continual supervision and re-arrangomont of details. 
As a matter of feeling and religion, I hold this to bo 
a far higher conception of tho Creator and of the 
Universe that that which may he called the "continuid 
interference " hypothesis ; but it is not a qnestion i 
be decided by our feelings or convictions, it is a quel 
tion of facts and of reason. Could tho change, whij 
Geology shows us has ever taken placo in the foni 
of life, have been proilucod by general laws, or dot 
it imperatively require tho incessant supervision of k 
creative mind ? Tins is the question for us to consider, 
and our opponents have the difficult task of pporinff 
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a negative, if we show tlint there nro lotli facta nntl 
analogies in our favour. 

Mr. Darwin' t Metaphors luiUe to Miaeoticfptioii. 

Sir. Darwin hoa laid Iiimself open to mucb miscon- 
ception, and lias given to liis opponents a powerful 
weapon against himself, by liis continual use of mota* 
phor in describing the wonderful co-adaptations of 
organic boini^s. 

"It is curious," says the Duke of Argyll, "to ob- 
serve the language wliicli this most advanced disoipio 
of pore naturalistn instinctively uses, when ho has to 
dGseribs the complicated structure of this curious 
order of plants (tho Orchids). 'Caution in ascribing 
intentions to nature,' does not seem to occur to lutn as 
possible. Intention is the one thing which he does soo, 
and which, when ho does not see, ho seeks for diligently 
until he finds it. Ho exhausts every form of woixls and 
of illustration, by which intention or mental purposu 
can bo described. 'Contrivance' — 'curious contriv- 
ance,' — ' beautiful contrivance,' — these are expressions 
which occur over and over again. Here is one sen- 
tence describing llie parts of a particular species : ' tho 
Lnbellum is deveIoi>ed into a long nectary, in ©«£«• to 
attract Lepidoptcra, and we shall presently give reason 
for auHpocting that the nectar is purpoaely so lodged, 
that it can bo sucked only slowly in order to give time 
for tlie curious chemical quality of tho viscid matter 
setting hard and dry.' " Many other examples of 
similar expreasious are quoted by the Duke, who 
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maiDtaiiM that no explanation of tbese " contrivances " 
has been or can be given, except on the supposition of 
a personal contriver, specially arranging the details of 
each case, although causing them to be produced by 
the ordinary processes of growth and reproduction. 

Now thero is a difficulty in this view of the origin 
of the structure of Orchids which the Duko does not 
allnde to. The majority of flowering plants are fer- 
tihzed, either without the agency of insects or, when 
insects arc required, >vitbout any very important modi- 
fication of tho structure of the flower. It is e\-ident, 
therefore, that flowers might have been formed as 
varied, fantastic, and beautiful as tho Orchids, and yet 
have been fertilized without more complexity of struc- 
ture than is found in Violets, or Clover, or Primroses, 
or a thousand other flowers. The strange springs 
and traps and pitfalls found in tho flowers of Orchids 
cannot be necessary per se, sinco exactly the same end 
is gained in ten thousand other flowers which do not 
possess them. Is it not then an extraordinary idea, 
to imagijio tbo Creator of the Universe contrieing the 
various complicated parts of these flowers, as a me- 
chanic might contrive an ingenious toy or a difficult 
puzzle? la it not a more worthy conception that they 
are some of tho results of those general laws which 
were so co-ordinated at tho first introduction of life 
upon the earth as to result necessarily in the utmost 
possible development of varied forms? 

But let us take one of the simpler cases adduced 
and SCO if our general laws are unable to account for it 
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A Case of Orchis-ttrncture e.rplained Iff Natural 
Selection. 

There is a MaiUgascar Orcliis — the Angncciim ses- 
quipotlnto — with an immensely long and deep nectary. 
How did such sm cxtrnordinary organ como to bo 
developed? Mr. Danvin's explanation is this. Tlio 
pollen of this flower can only be removed by tho base 
of the proboscis of Bomo very largo moths, when trying 
to get at tho nectar at tho bottom of tho vessel. The 
moths with tlio longest probosces would do this most 
effectually ; they would bo rowardod for their long 
tongues by getting tho most nectar ; whilst on the other 
hand, the flowers with the deepest nectaries would bo 
the beat fertilized by tho largest moths preferring 
them. Consequently, the deepest nectaried Orchids 
and the longest tongncd moths would onch confer on the 
otiior an advantage in tho battle of life. This would 
tend to their respective perpetuation, and to the con- 
stant lengthening of nectaries and probosces. Non- 
let it be remembere<l, that what wo have to acconnt 
for, is only tho unusual length of this organ. A nec- 
tary is found in many orders of plants and is especially 
common in the Orchids, but in this one case only is 
it more tJian a foot long. How did this arise? We 
begin with the fact, proved exjicrimentally by Mr. 
Darwin, tliat moths do visit Orchids, do thrust their 
spiral trunks into the nectaries, and do fertilize tlioni 
by carrying the poUinta of one flower to tho stigma of 
another. He has furllier ex]dained the exact mechanism 
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by which tliia ia effected, and the Duke of Argyll ad- 
mits the accuracy of his observations. Id our British 
species, such as Orchis ityramidalis, it is not necessary 
that thore should bo any exact adjustment between 
the length of the nectary and that of the proboscis of 
the insect ; and thus a number of Insects of various 
sizes ara found to carry away the polliuia and aid in 
tho fertilization. In Iho Angnoeum seaquipodale, how- 
ever, it ia necessary that tho proboscis sliould be forced 
into a ])articul!ir part of tho flower, and this woidd 
only be done by a large moth bur^Hng its proboscis 
to the very base, and str.kining to drain the nectar 
from tho bottom of the long tube, in which it occupies 
a depth of one or two inches only. Now lot us start 
from the time when the nectary was only half its 
present length or about six inches, and was chiefly 
fertilized by a species of moth which apjieared at the 
time of the plant's (towering, and whose proboscis was 
of tho same length. Among the millions of flowers 
of the Angr:Bcura produced every year, some would 
always bo shorter than the average, some longer. The 
former, owing to tlio strnetnre of the flower, would 
not get fertilized, because tho moths could get all the 
nectar without forcing their trunks down to the very 
base. The latter would be well fertilized, and the 
longest would on tlie average bo the best fertilized of 
all. By this process alone the average length of the 
nectary would annually increase, because, the short-nec- 
taried flowers being sterile ami the long ones having 
abundant oflepring, exactly tho same elt'cct would bu 
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prodnccJ as if a gardener destroyed the short ones 
and sowed tlio seed of iho long ones only ; and this 
we know by espcrienco would profluce a regular in- 
crease of lengtli, since it is this very process which 
has increased the size and changed the form of our 
cultivated fruita and flowers. 

But this would lead in time to such an increoaed 
length of the nectary that many of the moths could 
only just rench the surface of the nectar, and only tho 
few with exceptionally long trunks be able to suck up a 
considerable portion. 

This would cause many moths to neglect those flowers 
because they could not get a satisfyiug supply of nec- 
tar, and if these were the only moths in the country 
the flowers woidJ undoubtedly sufler, and tho further 
growth of the nectary be checked by exactly the same 
process which had led to its increase. But there are 
an immense variety of moths, of various lengtlis of 
proboscis, and as tlie nectary became longer, other and 
larger species would become the fertilizers, and would 
carry on the process till tlm largest moths became 
the solo agents. Now, if not before, tho moth would 
also bo afieclcd, for those with tho longest probosccs 
would get most food, would bo the strongest and most 
vigorous, would visit and fertilize the greatest unmber 
of Howers, and would leavo the largest numljer of de- 
scendants. Tlio flowers most completely fertilized by 
these moths being those which had tho longest nec- 
taries, there would in each generation l>e on the uvcrago 
an increase in the length of the nectaries, and also 




an average increase in the length of tte probi 
tlio moths ; nnd tiiis would bo a necessary result from 
tlie Taet that nature ever fluctuates about a mean, or 
that in every generation there would be flowers with 
longer and ehortcr nectaries, and moths with longer 
and shorter prohosces than the average, No doubt 
there are a hundreii causes that might have checked 
this process before it had reached the point of develop- 
ment at which WG find it. If, for instance, tlio 
variation in the quantity of nectar liad been at any 
stage greater tlian tiio variation in the length of tho 
nectary, then smaller moths could have reached it 
and have effected tlie fertilization. Or if tho growth 
of tho prohosces of the moths had from other causes 
increased quicker than that of the nectary, or if the 
increased length of i)robosci3 had been injiu-ious to 
them in any way, or if tho species of moth with tho 
longest proboscis had become much diminished by 
some enemy or other unfavourable conditions, then, 
in any of these cases, tho shorter neetaried flowers, 
which would have attracted and could liave been ferti- 
lized by the smaller kinds of moths, would have bad 
the advantage. And checks of a similar nature to 
these no doubt have acted in other parts of the world, 
and have prevented such an extraordinary develop- 
ment of nectarj' as has been produced by favourable 
conditions in Madagascar only, and in one single species 
of Orchid. I may here mention that some of tho 
large Sphinx moths of the tropics have proboscca 
nearly as long as tho nectary of Angraacum sesquip^- 
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(laJe. I have carefully mcasnrcd tlie proboscis of a 
specimen of Macrosiln cluentius from South America, ia 
the collection of the British Musduui, and iintl it to 
be nine inches and a quarter long I One from tropical 
Africa (Macroglia niorgnnii) ia seven inclics and a 
half. A species having a, proboscis two or three inches 
longer could reach tho nectar in the largest flowers 
of Angrjpcum sesquipcdale, whose nectaries vary in 
length from ten to fourteen inches. That Guch a moth 
exists in Madagascar may be safely predicted ; aud 
naturalists who visit that island should search for it 
with as much confidence as Asti'ouomers searched for 
the planet Neptune, — and I venture to predict they 
will bo equally successful I 

Now, instead of ttiis beautiful self-acting o^jiut- 
mcnt, the opposing theory is, that the Creator of tJic 
Universe, by a direct act of his Will, so disposed 
the natural forces infiuencing the growth of this one 
species of plant OS to cause its nectary to increase to 
this enormous length; and at the same time, by an 
et^ually special act, determined the flow of nourish- 
ment in the organization of tlie moth, so as to cause 
its proboscis to incroaso in exactly the same propor- 
tion, having previously so constructed tho Angra.'cum 
that it could only be maintained in existence by the 
agency of this motli. But what proof is given or 
suggested that this was tho mode by which tho ad- 
justment took place ? None whatever, except a feel- 
ing that tticro is an adjustment of a deHcate kind, 
and an inability to see how known causes ouKl have 
T 2, 
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produced such an adjustment. I bolieve I have 
shown, liowever, that such an adjustment is not only 
possible but inevitable, unless at some point or other 
we deny the action of those simple laws which we 
have already admitted to bo but the expressions oi 
existing facts. 

Adaptation brought about by General Laws. 

It is difficult to find anything like parallel i 
inorgiinic natuiv, but that of a river may perhaps 
illustrate tlio subject in some degree. Let us suppose 
a person totally ignorant of Modern CJcology to study 
carefully a great River System. He finds in ils 
lower part, a deep broad channel filled to the brim, 
flowing slowly tlirough a flat country and carrying 
out to the sea a quantity of fine sediment. Higher up 
it branches into a number of smaller channels, flow- 
ing alternately through fiat valleys and between liigh 
hanks; sometimes ho finds a deep rocky bed with 
perpendicular walla, carrying the water through a 
chain of hills; where the stream is iiari-ow he finds 
it deep, where wide shallow. Further up still, ha 
comes to a mountainous region, with hundreds of 
streams and rivulets, each with its tributary rilla and 
gullies, collecting tha water from every Bq\iaro mile of 
surface, and every clmnnet adapted to the water that it 
has to carry. He finds that the bed of every branch, 
and iitrcam, and rivulet, lias a steeper and 6tee|>er slope 
as it approaclies its sources, and is thus enabled to 
carry off the water from heavy rains, and to hear awav 
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the Btones and pebbles and gravel, that would other- 
wise block up it3 course. In every part of this Bjatem 
he would see exact adnptalion of means to on end. 
He would say, that this Gystem of channels must have 
been designed, it anawera its purpose so effectually. 
Kothing but a mind could hare so exactly adapted 
the slopes of the channels, their capacity, and fre- 
quency, to the nature of the soil and tho quantity of 
the rainfall. Again, he would sec specini adaptation 
to tho wants of innn, in broad quiet navigable rivers 
flowing through fertile plains that support a large 
population, white tho rocky streams and mountain 
torrents, wore confined to those sterile regions suit- 
able only for a small population of shepherds and 
herdsmen. He would listen with incredality to the 
Geologist, who assnred him, that tho adaptation and 
adjustment he so admired was an inevitable result of 
the action of general laws. That the rains and rivers, 
aided by subterranean forces, had modelled tho country, 
had formed the hills and valleys, had scooped out the 
river beds, and levelled tho plains ; — and it would only 
1)0 after much patient observation and study, after 
having watched tho minute changes produced year 
by year, and multiplying them by thousands and ton 
thousands, after visiting the various regions of the 
earth and seeing tho changes everywhere going on, 
and the unmistakable signs of greater changes in past 
times, — that ho cottld be made to understand that 
the surface of the enrth, however beautiful and har- 
monious it may appear, is strictly due in every detail 
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to the action of forces Tvliich aro demonstrably sell 
adjusting. 

Moreover, when ho had Buffieiently extended liis 
inquiries, lio would find, that every evil effect which 
lio would imagine must bo tho result of non-ndjust- 
ment docs somewhere or other occur, only it ia not 
always evil. Looking on a fertile valley, he would 
perhaps eay — " If tho channel of this river were not 
well adjusted, if for a few miles it sloped tho wrong 
way, tlio water could not esonpo, and all this luxuri- 
ant valley, full of human beings, would become a 
waste of waters." Well, there are hundreds of such 
cusos. Every lake ia n valley " wasted by water," 
and in some cases (as the Dead Sea) it is a positive 
evil, a blot ujion the harmony and adaptation of the 
surface ol' tho earth. Again, he might sny — " If rain 
did not fall here, hut the clouds passed over ua to some 
other regions, this verdant and highly cultivated plain 
would become a desert." And there are such deserts 
over a largo part of tho earth, which abundant raina 
would convert into pleasant dwelling-places for man. 
Or ho might observe soino great navigable river, 
and reflect how easily rocks, or a steeper channel 
in places, might render it useless to man ; — and a 
little inquiry would show him hundreds of rivers in 
every part of the world, which arc thus rendered 
nseless for navigation. 

Exactly tho same thing occurs in organic nature. 
Wo see some one wonderfid case of adjustment, some 
unusual development of an organ, hut wo pass over tho 
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hundreds of cases in wliicli tliat adjustment and develop- 
ment do not occur- No doubt when one adjustment is 
absent another takes its place, hocnuse no organism con 
continue to exist that is not adjusted to its enWron- 
mcnt; and unceasing variation with unlimited powers 
of multiplication, in most cases, furnish the means 
of Bclf-adjustment. The ivorld is so constituted, that 
by the action of general laws there is produced the 
greatest possible variety of surface and of climate ; 
and by the action of laws equally general, the greatest 
possible variety of organisms have been produced, 
adapted to the varied conditions of every part of the 
earth. The objector would probably himself admit, 
that the varied surface of the earth — the plains and 
valleys, the hilla and mountains, the deserts and vol- 
canoes, the winds and currents, tho seas and lakes 
nnd rivers, and the various climates of the earth — are 
all the results of general laws acting and re-actJng 
during countless ages ; and that tho Creator does not 
appear to guide and control the action of these laws 
— here determining the height of a mountain, there 
altering the channel of a river— here making the rains 
more abnndant, there changing tlie direction of a 
current. lie would probably admit that the forces of 
inorganic nature are self-adjusting, and that tho result 
necessarily fluctuates about a given mean condition 
(which is itself slowly changing), whilo within certain 
limits the greatest j>ossible amount of variety is pro- 
duced. If then a "contriving mind" is not neces- 
sary at every step of tho process of change eternally 
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going on in the inorganic world, why are we r*^ 
quired to believe id the contioual action of such 
a mind in the region of organic nature ? True, tlie 
laws at work are more complex, the adjustments more 
delicate, tlie appearance of special adaptation more re- 
markable ; but why should we measure the creative 
mind by onr own ? Why bIioeW we euppose the mi 
chine too complicatctl, to have been designed by 
Creator bo complete that it would necessarily work 
harmonious results? The theory of " continual inter- 
ference" is a limitation of the Creator's power. It 
assumes that he could not work by pure law in the 
organic, as he has done in the inorganic world ; ic 
assumes that he could not foresee the consequences 
of tho laws of matter and mind combined — that re- 
sults would continually arise which are contrary to 
■what is best, and that he has to change what would 
otherwise be the course of nature, in order to produce 
that beauty, and variety, and harmony, which even we, 
with our limited intellects, can conceive to be the 
reanit of self-adjustment in a universe governed by 
unvarying law. If we could not conceive the world 
of nature to bo self-adjusting and capable of endless 
development, it would even then be an unworthy idea 
of a Creator, to impute the incapacity of our minds 
to him; but when many human minds can conceive, 
and can even trace out in detail some of the adapta- 
tions in nature as the necessary results of unvarying 
law, it seems strange that, in the interests of religion, 
any one should seek to prove that the System of Na- 
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tiire, instead of bein^ above, is far below our highest 
conceptions of it. I, for one, cannot believe that the 
world would como to cliaos if loft to Law alone. I 
cannot believe that tliere ia in it no inherent power 
of developing beauty or \-arioty, and that the direct 
action of tlie Deity ia required to produce eacli spot 
or streak on every insect, eoch detail of structure in 
every one of Ihe millions of organisms that live or 
ha\'e lived upon the earth. For it is impossible to 
draw a line. If any modificotions of stmcture could 
be the result of law, why not all? If some self-adapta- 
tions could anse, why not others ? If any varieties of 
colour, why not all the varieties we see ? No attempt 
is made to explain tliis, except by reference to the fact 
that "purpose" and "contrivance" are everywhere 
visible, and by the illogical deduction that they could 
only have arisen from the direct action of some mind, 
because the direct action of our minds produces eimi- 
lar "contrivances"; but it is forgotten that adapta- 
tion, however produced, must have tho appearance 
of design. Tho channel of a river looks as if made 
for the river, although it is made Uj it; tho fine layers 
and beds in a deposit of sand, often look as if they had 
been sorted, and sifted, and levelled, designedly; the 
Bides and angles of a crystal exactly resemble similar 
forms designed by man ; but we do not therefore con- 
clude that these effects have, in each individual case, 
required the directing action of a creative mind, or see 
any difficulty in their being produced by natural Law. 
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Beauii/ xn Nature. 

Let us, liowovcr, leave this general argument for 
a while, and turn to another special case, which I 
I>cca appealed to as conclosive against Mr. Darwin^ 
views. " Beauty " is, to somo persons, aa great | 
stumbling-block as "contrivance." Tlioy cannot ctM 
ceivo a system of tho Universe, bo perfect, r 
sarily to develop every form of Beauty, but suppose 
that when anything specially beautiful occurs, it is a 
stop beyond what that system could have produced, 
something which tho Creator has added for his ow 
delectation. 

Speaking of tho Humming Birds, the Duke of J 
gyll says : " In the first place, it is to bo observed of 
the whole group, that there is no connection which 
can be traced or conceived, between the splendour o 
the humming birds and any function essential to th^ 
life. If there were any such connection, that splai 
dour oould not bo confined, as it almost oxclusivcly" 
is, to only one sex. llio female birds arc, of course, 
not placed at any disadvantage in the atrnggle for 
exiatcDCO by their more sombre colouring." And after 
describing the various ornaments of these birds, he 
says: " Mere ornament and variety of form, and-thes^ 
for their own sake, is tho only principle or rule witt^ 
reference to which Creatire Power seems to 
worked in these wonderful and beautiful birds. 
A crest of topaz i? no better in tho struggle for ex- 
istence than a crest of sapphire. A frill ending in 
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spangles of tlio emerald is no better in the battle of 
life than a frill ending in spnnglca of the mby. A tail 
is not affected for tlie puriwaca of flight, whether its 
marginal or its central fcathora are decorated with 
white. . . lloro beauty and mere variety, for their 
own sake, are objects which wo ourselves seek when 
ive can make the Forces of Nature subordinate to the 
attainment of them. There seems to be no conceivable 
roasoQ why wo should doubt or question, that theso 
are ends and aims also in the forms given to living 
organisms" ("Heigu of Law," p. 248). 

Here the statement that " no connection can be con- 
ceived between the splendour of the humming birds 
and any function essential to their life," is met by 
the fact, thut Mr. Darwin has not only conceived 
but has shown, hoth by observation and reasoning, 
how hcnuty of coloar and form may havo a direct 
influence on the most important of all tlio functions 
of life, that of reproduction. In the variations to 
which birds are subject, any more brilliant colour 
than nsual would bo attractive to the females, and 
would lead to the indinJuals so adorned leaving more 
than the average number of offapring. Experiment 
and observation ha^'c shown, that this kind of sexual 
selection does actually tako jilace; and the laws of 
inhcritanco would necessarily lead to the furtlior de- 
velopment of any individual peculiarity that was at- 
tractive, and thus the splendour of the humming birds 
is directly connected with their vert- existence. It ia 
true that " a crest of topaz may bo no better than a 



284 CBEATION BY LAW. 

crest of sapphire," biit either of these may to i 
better than no crest at all ; and the diB'erent conditions 
under which the parent form must have existed in 
different parts of its range, will have determined dif- 
ferent variations of tint, either of which were ad- 
vantageous. The reason why female birds are not 
adorned with equally brilliant plumes is sufficiently 
clear; they would bo injurious, by rendering their pos- 
sessors too conspicuous during incubation. Survival 
of the fittest, has therefore favoured the development 
of thoso dark green tints on the upper surface of so 
many female humming birds, which are most conducive 
to their protection while t}ie important functions of 
hatching and rearing the young aro being carried on. 
Keeping in mind the laws of multiplication, variatioDj 
and survival of the fittest, which are for ever in action|i 
these varied developments of beauty and harmoniou 
adjustments to conditions, are not only conceivabldF 
but demonstrable results. 

The objection I am now combating is solely founded 
on the supposed analogy of the Creator's mind to 
ours, as regards the love of Beauty for its own sake; 
but if this analogy is to be trusted, then there ought 
to be no natural objects which aro disagreeable or 
ungraceful in our eyes. And yet it is undoubtMIy 
tho fact that there are many such. Just as sur^I^f 
as the Horse and Deer are beautiful and gracefo 
the Elephant, Ithinoceros, Hippopotamus, and Cam4 
aro tho roverao. The majority of Monkeys and Ap« 
are not beautiful ; the majority of Birds have no bcaa^ 
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of colour; & vast number of Insects and Reptiles aro 
positively ugly. Now, if tho Creator's mind is liko 
ours, whence this ugliness? It is useless to say "that 
is a mystery ivo cannot explain," because wo have 
attempted to explain oiie-balf of creation by a method 
that will not apply to the other half. Wo know that 
a man with the highest tosto and with unlimited 
wealth, practically does abolish all ungraceful and dis- 
agreoablo forma and colours from his own domains. 
If the beauty of creation is to bo explaiued by tho 
Creator's lovo of boauty, wo are bound to ask why 
he lias nut banished deformity from tlie earth, as the 
wealthy and enlightened man docs from his estate and 
from his dwelling; and if wo can get no satisfactory 
answer, wo shall do well to reject tlie explanation 
oHbrcd. Again, !a the case of flowers, which are 
ainays especially referred to, as the surest evidence of 
beauty being an end of itself in creation, the whole 
of tho facta aro never fairly met. At least half tho 
plants in the world have not bright-coloured or beau- 
tiful flowers; and Mr. Darwin has lately arrived at 
tlio wonderful generalization, tliat flowers have beoomo 
beautiful solely Lo attract insects to assist in their 
fertilization. Ha adds, " I have come to this conclu- 
sion' from flndiog it an invariable rule, that whon a 
flower is fertilized by tho wind it never has a gaily- 
coloureil corolla." Hero is a most wonderful case of 
beauty boing u»eful, when it might be least expected. 
But much more is proved ; for when beauty is of no 
use to the plant it is not given. It cannot bo imag- 
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ined to do any Imrm. It is simply not ti 
is therefore withheld t "Wo ought surely to have been 
told how this (act is consistent with beauty being " an 
end in itself," and with tho etatement of its being 
given to natural objects ** for its own sake." 

lloia new Forms are produced hij Vai'vxivm mid 
SeUciion, 

Let us now consider another of the popular objec-* 
tions which the Duke of Argyll thus sets forth: — 

"Mr. Darwin does not pretend to have discovered 
any law or rule, according to which new Forms have 
been born from old Forms. Ho does not hold that 
outward con<litiouSj Iiowc\er changed, are sufficient to 
account for them. . . HiB theory seems to be far 
Iiettcr thnii a mere theory — to be an established scien- 
tific truth — in so far as it accounts, in part at least^. 
for tho success and establishment and spread of n 
Forma w^«i thfi/ liave arisen. But it docs not ( 
suggest the law under which, or by or according t 
which, such new Forms are introduced. Natural I 
lection can do nothing, except with the material 
prosenbxl to its hands. It cannot select except amoi 
tho things open to selection. . . Strictly spcakinj 
therefore, Mr. Darwin's theory is not a theory i 
the Origin of Species at all, but only a theory t 
causes which lead to the relative success or failm 
of such new forms as may be bom into the world.!j 
(" Reign of Law," p. 230.) 

In this, and many other passages in his work, tll| 
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Duke of Argyll sets fortli his idea of Creation as a 
" Creation by birth," but maintains that each birth 
of a new form from parcnta differing from itself, has 
been proiUicod by a special interference of the Creator, 
io order to direct the process of development into 
certain chnnncis ; that each new species is in fact a 
"special creation," although bronglit into cxiatonce 
through tho ordinary lawg of reproduction. He main- 
tains therefore, that the laws of multiplication and 
variation cannot faruish tho right kinds of materials 
at tlio right times for natural selection to work on. 
I believe, on tho contrary, that it can be logically 
proved from tho six axiomatic laws before laid down, 
that such materials would bo furnished ; but I prefer 
to show there aro abundance of facta which demon- 
strate that they arc furnished. 

The oxporionco of all cultivators of plants and 
breeders of animals shows, that when a sufficient 
number of individuals are exnminecl, variations of 
any required kind can always bo mot with. On 
this depends tho possibility of obtaining breeds, races, 
and fixed varieties of animals and plants ; and it is 
found, that any ono form of variation may bo accu- 
mulated by selection, ivithout materially affecting the 
other characters of tho spccios ; each »eem$ to vary 
in tho ono requirod direction only. For example, in 
tnrnips, radishes, potatoes, and carrots, tho root or 
tuber varies in size, colour, form, and flavour, wbile 
the foliage and flowers Bcum to remain almost sta- 
tionary ; in tho cabbage and lettuce, on tlio coutrtry. 
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the foliage can bo modified into various forms i 
modes of growth, tlie root, flower, and frait remaiQ- 
ing little altered; in the cauliflow^er and brocoli the 
flower heads vary ; in the garden pea the pod only 
changes. We get innumerable forms of fruit in the 
apple and pear, while the leaves and flowers remain 
nndistinguishable ; the same occurs in the gooaeberry 
and garden currant. Diroctly however, (in the very 
eame genus) wo want the flower to vary in the Uibes 
sanguineum, it docs so, although mere cnltivatioa 
for hundreds of years has not produced marked dif- 
ferences in the flowers of Ribes grossularia. When 
fashion demands any particular change in the form 
or size, or colour of a flower, sufScient variation 
always occurs in the right direction, ns is shown 1 
our roses, auriculas, and geraniums ; when, 
ccntly, ornamental leaves come into fashion suilict 
variation is found to meet the demand, and we li 
zoned pelargoniums, and variegated ivy, and it ] 
discovered that a host of our commonest shrubs i 
herbaceous plants have taken to vary in this dire 
just when wo want thorn to do so! This rapid vat 
tion is not confined to old and well-known plants 
subjected for a long series of generations to culti- 
vation, but the Siktm lihododendrons, the Fuchsias, 
and Calceolarias from tlio Andes, and the Pelarg< 
from the Cajje aro equally accommodating, and " 
just when and whore and how wo require them. 

Turning to animals wo find equally striking ( 
plos. If we want any special quality in any anim 
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we have only to brood it in sufHcient quantiUcs and 
watch carefully, and the reijuired variety is alicays 
found, and can bo ioL-rcascd to almost any desired ex- 
tent. In Sheep, we get flesh, fat, and wool ; in Cows, 
mili ; in Horses, colour, strength, size, and speed ; in 
Poultry, we have got nimost any variety of colour, 
curious modificatioHS of plumage, and tbo capacity of 
perpetual egg-laying. In Pigeons wo have a still 
more remarkable proof of the universality of varia- 
tion, for it has been at one time or another the fancy 
of breeders to change the form of every part of 
these birds, and they have never found the required 
variations absent The form, size, and shape of bill 
and feet, have been changed to such a degree as is 
found only in distinct genera of wild birds ; the num- 
ber of tail feathers has been increased, a character 
which is generally one of the most permanent nature, 
and is of high importance in the classiBcation of 
birds ; and the size, the colonr, and the habits, have 
been also changed to a marvellous extent. In Dogs, 
the degree of modification and the facility with which 
it is ofiected, is almost equally apparent. Look at 
the constant amount of variation in ojiposito direc- 
tions that must have been going on, to develip the 
poodle and the greyhound from the Bamo original 
stock I Instincts, habits, intelligence, eizo, sjieed, 
form, and colour, have always varied, so as to produce 
the very races which the wanld or fancies or passions 
of men may have led them to desire. Whether they 
wanted a bull-dog to torture another animal, a grey- 
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honnd to catch a liare, or a bloodhound to hunt < 

their oppressed fullow-c Features, the required 
tiona have always appeared. 

Now this great mass of facts, of which a 
sketcli has been here given, are fully accounted ! 
by the " Law of Variation " as laid down 
commencement of this paper. Universal variability — 
small in amount but in every direction, over fluctuat- 
ing about a mean condition until made to advance iii 
a given direction by " selection," natural or artiScial, 
— is the simple basis for tlio indefinite modification 
of tlio forma of lifo; — partial, unbalanced, and con- 
sequently unstable modifications being produced by 
man, while those developed under tho unrestrained 
action of natural laws, are at every stop self-adjusted 
to external conditions by the dying out of all unad- 
justed forms, and are therefore stable and compara- 
tively permanent. To bo consistent in their views, our 
opponents must maintain that every one of tho varia- 
tions that have rendered possible the changes produced 
by man, have been determined at the right time and 
place by the will of tho Creator. Every race produced 
by tho florist or the breeder, the dog or the pigeon 
fancier, tho ratcatcher, tho sporting man, or the slave- 
hunter, must have been provided for by varieties occur- 
ring when wanted ; and as these variations were never 
withheld, it would prove, that the sanction of an all- 
wise and all-powerful Being, has been given to that 
which the highest human minds consider to bo trivial, 
mean, or debasing. 
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This appears to bo a complete answer to the theory, 
thut variation sufficient in amount to bo accumulated 
ia a given direction must be the direct act of the 
Creative Mind, but it is also sufficiently condemned 
by being so entirely nnneocssary. The facility with 
which man obtains new races, depends chiefly npon 
the number of individuals he can procure to select 
from. IVhen hundreds of florists or breeders are all 
aiming at the same object, the work of change goes on 
rapidly. Bnt a common species in naturo contains a 
tliousand' or a militon-fold more individnab than any 
domestic race ; and snrvival of the fittest must nnenv 
ingly preserve all that vary in the right direction, 
not only in obvious characters but In minute details, 
not only in external but in internal organs ; so that 
if the materials arc sufRcicnt for the needs of man, 
there can bo no want of them to fulfil the grand pur- 
pose of keeping up a supply of modified organisms, 
exactly adapted to the changed conditions that are 
always occurring in the inorganic world. 

The Oijection that there are Limilt to Variation- 
Having now, I believe, fairly answered the chief ob- 
jections of the Duke of Argj-ll, I proceed to notice one 
or two of those adduced in an able and argumentative 
essay on tlio " Origin of Species " in the Xorth Britifk 
EecieiB for July, 1867. Tlie writer first attempts to 
prove that there are strict limits to variation. When 
we begin to select variations in any one direction, the 
process is comparatively rapid, but after a considerable 
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amOQQt of change has been effected it becomes slower 
and Blower, till at length its limits are reached and no 
care in breeding and selection can produce any further 
advance. The race-horse is chosen as an e:cample. 
It is admitted that, with any ordinary lot of horses 
to begin with, careful selection would in a few years 
make a great improvement, and in a comparatively 
short time the standard of our best racers might be 
reached. But that standard has not for many years 
been materially raised, although unlimited A'ealth and 
energy are expended in the attempt. This is lield to 
prove that there are definite limits to variation in any 
special direction, and that we have no reason to sup- 
pose that mere time, and the selective process being 
carried on by natural law, could make any material 
difference. But the ^vriter does not perceive that this 
argumeut fails to meet the real question, which is, not 
whether indefinite and unlimited change in any or all 
directions is possible, but whether such differences as 
do occur in nature could have been produced by tlia 
accumulation of vaiiations by selection. In the matter 
of speed, a limit of a definite kiud as regards land 
animals does exist in nature. AH the swiftest animals 
— deer, antelopes, hares, foxes, lions, leopards, liorses, 
zebras, and many others, have reached very nearly the 
same degree of speed. Although the swiftest of each 
must have been for ages preserved, and the slowest 
must have perished, we have no reason to believe 
there is any advance of speed. The possible limit 
under existing conditions, and perhaps under possible 
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terrestrial cocditions, has been long ago reached. 
In cases, however, where this limit had not been so 
nearly reached aa in the horse, we have been enabled 
to make a more marked advance and to produce a 
greater difference of form. The wild dog is an animal 
that hunts much in company, and trusts more to en- 
durance than to speed. Man has produced the grey- 
hound, which differs much more from the wolf or the 
dingo than the racer does from the wild Arabian. 
Domestic dogs, again, have varied more in size and 
in form than the whulo family of Canidio in a state 
of nature. No wild dog, fox, or wolf, is either so 
small as some of the smallest terriers ond spaniels, 
or so large as the largest varieties of hound or New- 
foundland dog. And, certainly, no two wild animals 
of the family differ so widely in form and proportions 
as the Chinese pug and the Italian greyhound, or the 
bulldog and the common greyhound. The known range 
of variation is, tiierefore, more than enough for the 
derivation of all the forms of Dogs, Wolves, and Foxes 
from a commun ancestor. 

Again, it is objected that the Pouter or the Fan- 
tail pigeon cannot bo farther developed in the same 
direction. Variation sceins to have reached its limits 
in tiiese birds. But so it has in nature. The Fan- 
tail has not only mora tail featliers than any of the 
three hundred and forty existing species of pigeons, 
but more than any of the eight thous.nnd known 
species of birds. There is, of course, some limit to 
the number of feathers of which a tail useful for flight 
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can consist, and in the Fan-tail we have probably 
readied that limit. Many birds have the oesophagus 
or the skin of the neck more or less dilatable, but in 
no known bird is it so dilatable as in the Pouter 
pigeon. Hero again the possible limit, compatible 
with a hoalthy oxiatence, has probably been reached. 
In tike manner the differences in the size and form 
of the beak in the various breeds of the domestic 
Pigeon, is greater than that between the extreme 
forms of beak in the various genera and sub-families 
of the whole Pigeon tribe. From these facts, and 
many others of the same nature, wo may fairly infer, 
that if rigid selection were applied to any organ, we 
oonld in a comparatively short time produce a much 
greater amount of change than that which occurs be- 
tween species and species in a state of nature, since 
the differences which wo do produce are often com- 
parable witli those which exist between distinct genera 
or distinct families- The facts adduced by the writer 
of the article referred to, of the definite limits to va- 
riability in certain directions iu domesticated animals, 
ore, therefore, no objection whatever to the view, that 
all the modifications which exist in nature have been 
produced by the accumulation, by natural selection, of 
small and useful variations, since those very modifi- 
cations have equally definite and very similar limits. 

Objection to (lie Ajyume/tt from Clasaijication. 
To another of this writer's objections — that by Pro- 
fessor Thomson's calculations the sun can only hare 
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existed in a solid state 500,000,000 of jean, and 
that therefore timt would not safiice for the slow pro- 
cess of development of all living organisms — it is 
hard); necessary to reply, as it cannot bo seriously 
contended, oven if this calculation has claims to ap- 
proximate accuracy, tlmt the process of change and 
development may not have been enfficicntly rapid to 
have occurred within that period. His objection to 
the Classification argument is, however, more plau- 
sible. The uncertainty of opinion among Naturalists 
as to which are species and which varieties, is one of 
Mr. Darwin's very strong arguments that these two 
names cannot belong to things quite distinct in nature 
and origin. The Iteviowor says that this argument is of 
no weight, because the works of man present exactly 
the same plionomena; and he instances patent inven- 
tions, and the excessive difficulty of determining whether 
they are new or oIJ. 1 accept the analogy tlioogh it 
is 8 very imperfect one, and maintain that such as it 
is, it is all in favour of Mr. Darwin's %'iewB. Fop 
are not all inventions of the same kind directly affili- 
ated to a common ancestor? Are not improved Steam 
Engines or Clocks the lineal descendants of some ex- 
isting Steam Engine or Clock ? Is there ever a new 
Creation in Art or Science any more than in Kature ? 
Did ever patentee absolutely originate any complete 
and entire invention, no portion of which was derived 
from anything that had been made or described be- 
fore? It is therefore clear that the difficulty of dis- 
tinguishing the various classes of inventions which 
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claim to be now, is of tie same nature as the difScnlty 
of distinguishing varieties and species, because neither 
are abeoluto navr creations, bnt both are alike 
Bcendants of pre-existing forms, from which and fr< 
each other thej differ by varying and oflen im] 
coptiblc degrees. It apjiears, then, that however pli 
sible this writer's objections may seem, whenever he 
descends from generalities to any spcciSc statement, 
his supposed difficulties turn out to be ia realil 
strongly confirmatory of Mr. Darwin's view. 

The " Times,'" on Natural Selection. 

The extraordinary misconception of the whole si 
ject by popular writers and reviewers, is well shoi 
by an article which appeared in the Tini^s ne' 
paper on " The Reign of Law." Alluding to 
supposed economy of nature, in the adaptation 
each Epecics to its own place and its special use, 
reviewer remarks : " To this universal law of tlu 
greatest economy, the law of natural selection standftj 
in direct antagonism as the law of ' greatest possibi 
waste ' of time and of creative power. To conceit 
a duck %>'ith webbed feet and a spoon-shaped bi 
living by suction, to pass naturally into a gull 
webbed feet and a knife-Hke bill, living on flesh, in 
the longest possible timo and in tho most laborious 
possible way, we may conceive it to pass from the 
one to the other state by natural selection. The battle 
of life the ducks will have to fight will increase in 
peril continually as they cease (with the change of 
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their bill) to be ducks, and attain a maximum of 
danger in the condition in which they begin to bo 
gnlla ; and ages must elapse and whole generatione 
mcst perish, and countless generations of the one 
species be created and sacrificed, to arrive at one 
single pair of the other." 

In this passage the theory of natural sclectioa is 
BO absurdly misrepresented that it would be amusing, 
did we not consider the misleading effect likely to 
be produced by this kind of teaching in so popular 
a journal. It is assumed that the duck and the gull 
are essential parts of nature, each well fitted for its 
place, anil that if one had been produced from the 
other by a gradual metamorphosis, the intermediate 
forms would have been useless, unmeaning, and un- 
fitted for any place, in tie system of the universe. 
Now, tliis idea cau only exist in a mind ignorant 
of the very foundation and essence of the theory of 
natural selection, which is, the preservation of useful 
variations only, or, as has been well expressed, in 
other words, the " survival of the fittest." Every 
intermediate form wliich conid possibly have arisen 
during the transition from the duck to the gull, so 
far from having an imusnatly severe battle to fight 
for existence, or incmring any " maximum of danger," 
would necessarily have been as accurately adjusted 
to the rest of nature, and as well fitted to maintain 
and to enjoy its existence, as tlie duck or the gull 
actually are. If it were not so, it never could have 
been produced under tlio law of natural selection. 
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Intermediate or generalked Forma of extinct Anim 
an indication of Transmutation or Development, 
The misoonceptioQ of this writer illustrates another 
point very frequently overlooked. It ia an essential 
part of Mr. Danvin'a theor}', that one existing animal 
has not been derived from any other existing animal, 
but that both are the descendants of a common an- 
cestor, which was at once different from either, but, 
in essential characters, intermediate between them both. 
The illustration of the duck and the gull ia therefore 
misleading ; one of these birds has not been derived 
from the other, but both from a common ancestor. 
This is not a mere supposition invented to support the 
theory of natural selection, but is founded on a variety 
of indisputable facts. Aa we go back into past time, 
and meet with the fossil remains of more and more 
ancient races of extinct animals, we find that many 
of them actually are intermediate between distinct 
groups of existing animals. Professor Owen con- 
tinually dwells on this fact: he says in his " Pahcon- 
tology," p, 284 : " A more generalized vertebrate 
structure is illustrated, in the extinct reptiles, by 
the affinities to ganoid fishes, shown by Ganocephala, 
Labyrinthodontia, and Icthyopterygia ; by the aflSnities 
of the Pterosauria to Birds, and by the approximation 
of the Dinosauria to Mammals. (These have been re- 
cently shown by Professor Huxley to have more affinity 
to Birds.) It is manifested by the combination of 
modem crocodilian, chelonian, and lacertian charaote 
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io the Ciyptodontia and tho Dicnyodontia, and by tlio 
combined lacertion and crocodilian cliaroctors in tho 
Thccodontia and Sauropterygia." In the same work 
he tolls us ttiat, " tho Anoplotherium, in several im- 
portant characters resembled tho embryo Ituminant, 
but retained throughout life those marks of adhesion 
to a generalized mammalian type ;" — and assures ns 
that ho has "never omitted a proper opjiortuuity for 
impressing the results of observations showing tho 
more generalized structures of extinct as compared 
with the more specialized forms of recent animals." 
Modem palawntologiata have discovered hundreds of 
examples of those more generalircd or ancestral types. 
In tho time of Cuvier, the Ruminants and tho Pachy- 
derms were looked ujion as two of the most distinct 
orders of animals ; but it is now demonstrated that 
there once existed a variety of genora and species, 
connecting by almost imperceptible grades such widely 
diETerent animals as the pig and the camel. Among 
living quadrupeds wo can scarcely find a more isolated 
group than the genus Equiis, comprising the horses, 
asses, and Zebras ; but through many species of Falo- 
plotherium, Hippotherium, and Hipparion, and numbers 
of extinct forms of Equos found in Europe, India, and 
America, an almost complete transition is established 
with the Eocene Anoplotherium and Palcotherinm, 
which are also generalized or ancestral types of the 
Tapir and Rhinoceros. The recent resfarchcs of M. 
Gaudry in Greece have furnished much new evidenoe 
of the same character. In the Miocene beds of Pikermi 




he has discovered the gronp of the Simocyonldffl inters 
mediate between bears and wolves ; the genua HyEenictis 
which connects the hya?na8 with the civets ; the Aacylo- 
tberinm, which is allied both to the estinct mastodon 1] 
and to the living pangolin or scaly ant-eater; and J 
the Hell ad other! urn, which connects the now iaoIated|| 
giraffe with the deer and antelopes. 

Between reptiles and fishes an intermediate type h&sl 
been found in tlio Archegosanroa of the Coal forma- 
tion ; while the Labyrinthodon of the Trias combined 
characters of the Batrachi.t with those of crocodiles, 
liEords, and ganoid fishes. Even birds, the most appa- 
rently isolated of all living forms, and the moat rarely 
preserved in a fossil state, have been shown to possess 
nndouhted affinities witli reptiles ; and in the Oolitic 
ArchiEopteryx, with its lengthened tail, feathered on 
each side, we have one of the connecting links from J 
the side of birds; while Professor Husloy has recently! 
shown that the entire order of Dinosaur ians have ra-i 
markable affinities to birds, and that one of them, thoi{ 
Compsognatbns, makes a nearer appmach to bird orgs- , 
nisation than does Archteopteiyx to that of reptiles. 

Analogous facts to these occur in other classes of 1 
animals, as an example of which we have the authoritj 1 
of a distinguished paleontologist, M. Barande, quote 
by Mr. Darwin, for the statement, that although t 
PalaKizoio Invertebrata can certainly be classed und( 
existing groups, yet at this ancient period the groups 
were not so distinctly separated from each other 
they are now ; while Mr. Scudder tails ns, that some of 



CBEATIOy BY LAiV 



301 



the fossil Insects discovered in tlic Coal formation of 
America offer characters intermediate between those of 
existing orders. Agassiz, again, insists strongly that tbo 
more ancient animals resemble the embryonic forms of 
existing epcoies ; bat as the embryos of distinct groups 
are known to resemble each otbor moro than the adult 
animals (and in fact to bo undistinguiahable at a very 
early age), this is the same as saying that the ancient 
animals are exactly what, on Darwin's theory, tlie 
ancestors of existing animals ought to be ; and tliis, 
it must be remembered, is the evidence of one of the 
strongest opponenfa of the theory of natural selection. 

I liave thus endeavoured to meet fairly, and to an- 
swer plainly, a few of the most common objections to 
the theory of natural selection, and I have done bo in 
eveiy case by referring to admitted facts and to logical 
deductions from those facts. 

As an indication and general summary of the line 
of argument I have adopted, I here give a brief de- 
monstration in a tabular form of the Origin of Species 
by means of Natural Selection, referring for tbo fiuAt 
to Mr. Darwin's works, and to the pages iu this volume, 
where they are more or less fully treated. 
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A Demonstration of the Origin of Species hy Natural 



PSOVED FACTS. 



Rapid Incbeabe of Organ- i 
I8UB, pp 29, 265 J ("Origin 
of Speeiee," p. 75, 5th Ed.) I 

TOTAI. NUHBEB OP INDITI- I 

a Station ABT, pp. 30, 

Stbuogle fob Esistgnce. 

HkkbdittwithVaiiiation, 
or general liteneaa with 
individual differences of pu- 
and offspring, pp. 
266,287-291,308; ("Origin 
of Species," chap. I,, II., V.) 



Sde VITAL OF THE Fittest. 

Change op Extkekal Con- 
ditions, univergal and un- 
ceasing. — See " Lyell's 
Prmciplea of Geology." 



STKUOaLE FOR EXISTENCE. 

the deatlis oquolling the 
births on the average, p-30; 
("Origin of Species," chap. 
III.) 

Sphvival op tbk Fitxbst, 
or Natural Selection; mca4i- 
ing simply, that on the 
whole those die who are 
least fitted to m&intiuii their 
eiiatence; (" Origin of Spe- 
cies," chap. rV.) 

/ CHAKOEEOpQEGANIcFoaWa, 

to keep them in harmony 
with the Changed Condi- 
tions : and aa the changes 
of conditions are perma- 
nent changes, in the Benso 
of not reverting back to 
identical previous condi- 
tione, the changes of or- 
ganic forms must be in the 
same eense permanent, and 
thus originate Sp£Cibs. 




THE DEVELOPMENT OF HUMAN RACES 
UNDER THE L.VW OF NATURAL SELEC- 
TION. 

Aisoaa the most advanced students of man, tlicre oxiets 
a wide difference of opinion on aonie of the most vital 
qucstiona respecting his nature and origin. Anthro- 
pologists are now, indeed, pretty well agreed that man 
is not a recent introduction into the earth. All who 
have studied the question, now admit that his anti- 
quity ie very groat ; and that, though wo havo to some 
extent ascertained the minimum of time during which 
he must havo existed, wo havo made no approximation 
towards determining tliat far greater period during 
which ho mai/ have, and probably liaa oxisted. Wo 
can with tolerable certainty affirm Uiat man must havo 
iuliahitcd the earth a tliousand centuries ago, but we 
cannot assert that ho positively did not exist, or that 
there is any good evidence against his having existed, 
for a period of ten thoa'<and centuries. Wo know 
positively, that he was contemporaneous with many 
now extinct animals, and has sur^'ived changes of tho 
earth's Burfaco fifty or a hundred times greater than 
any that havo occurred during tho historical period; 
but wo cannot place any definite limit to the number 
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of species he niaj have outlived, or to the 
terreatriot change he may bare witnessed. 

WitU dlffereruxa of tqtimon at Co Matii Origin, 
But while on this question of man's antiquity there 
IB a very general agreement, — and all are waiting 
eagerly for fresh oWdeoce to clear up those points 
which all admit to be fnll of doubt, — on other, and 
not less obscure and difScult questions, a considerable 
amount of dogmatism is exhibited ; doctrines are pat 
forward as established truths, no doubt or hesitation 
is admitted, and it seems to be supposed that no 
further eridence ia required, or that any new facts 
can modify our convictions. This is especially the case 
when we inquire, — Are the various farms under which 
man now exists primitive, or derived from pre-exist- 
ing forms ; in other words, is man of one or many 
species ? To this question we imntediately obtain dis- 
tinct answers diametrically opposed to each other : tlie 
one party positively maintaining, that man is a tpeciet 
and is essentially one— that all differences are but local 
and temporary variations, produced by the different 
physical and moral conditions by which he is sur- 
rounded ; the other party maintaining with equal con- 
fidence, that man is a genus of many species, each of 
which 18 practically unchangeable, and has ever been 
OS distinct, or even more distiuct, than we now be- 
hold them. This diSerence of opinion is somewhat 
remarkable, when wo consider that both parties are 
veil acquainted with the subject ; both use the Eome 
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vast accumulaUon of facte ; both reject tliose early 
traditions of mankind which profesa to give an ac- 
count of his origin ; and both declare that they are 
seeking fearlessly after truth alone ; yet each will 
persist in looking only at the portion of truth on 
his own side of the question, and at the error which 
is mingled with his opponent's doctrine. It is my 
wish to show how the two opposing views can bo 
combined, so as to eliminate the error and retain the 
truth in each, and it is by means of Mr. Darwin's 
celebrated theory of " Natural Selection" that I hope 
to do this, and thus to harmonise the confiioting 
theories of modern ontliropologists. 

Let us first see what each party has to say for 
itaelf. In favour of the unity of mankind it is argued, 
that there are no races without transitions to others; 
that every raco exhibits within itself variations of 
colour, of hair, of feature, and of form, to euch a de- 
gree as to bridge over, to a largo extent, the gap that 
separates it from other races. It is asserted that no 
race is homogeneous ; that there is a tendency to vaiy ; 
that climate, food, and habits produce, and render 
permanent, physical peculiarities, which, though slight 
in tho limited periods allowed to our observation, would, 
in the long ages during which tho human race has ex- 
isted, have sufficed to proiluce all tho differences that 
now appear. It is further asserted that the advocates 
of the opposite theory do not agree among themselves ; 
that some would make throe, some five, some fifty or 
a hundred and filly species of man ; some would have 
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had each species created in pairs, while others leqaire 
nadons h> have at once sprung into existence, and 
that there is no stability or consistency in any doctrine 
but that of one primitive stock. 

The advocates of the original diversity of man^ on 
the other hand, hare much to say for themselves. 
They argue that proofe of change in man have never 
been brought forward except to the most trifling 
amount, while evidence of his permanence meets na 
everywhere. The Portngnese and Spaniards, settled 
for two or tlirco centuries in South America, retain 
their chief physical, mental, and moral charact«riBtic9 ; 
the Dutch boers at the Cape, and the descendants of 
the early Dutch settlers in the Moluccas, have not lost 
the features or the colour of the Germanic races ; the 
Jews, scattered over the world in the most diverse 
climates, retain the same characteristic lineaments 
everywhere; the Egyplian sculptures and paintings 
show us that, for at least 4000 or 5000 years, the 
strongly contrasted features of the Negro and the 
Semitic races have remained altogether unchanged ; 
whilo more recent discoveries prove, that the mound- 
builders of the Mississippi valley, and the dwellers 
on Brazilian mountains, had, even in the very in- 
fancy of the human race, some traces of the same 
peculiar and characteristic type of cranial formation 
that now distinguishes them. 

If wo endeavour to decide impartially on the merits 
of this difEcult controversy, judging solely by the evi- 
dence that each party has brought forward, it certain]/ 



SELECTION ON MAN. 



307 



i 



seems that the best of tlio argument ia on the side of 
those who maintata the primitive diversity of man. 
Their opponents have not been able to refiito the per- 
manence of existing races as far back as we can trace 
them, and have failed to show, in a single case, that 
at any former epoch the well marked varieties of man- 
kind approximated more closely than they do at the 
present day. At the same time this is but negative 
e\ndence- A condition of immobility for four or five 
thousand years, does not preclude an advance at an 
earlier epoch, and — if we can show that there are 
causes in nature which would check any further phy- 
sical change when certain conditions were fulfilled — 
does not even render such an advance improbable, if 
there are any general arguments to bo adduced in its 
favour. Such a cause, I believe, does exist ; and I 
shall now endeavour to point out ita nature and ita 
mode of operation. 

Outline of the Theory of Natural Selection. 
In order to make my argument intelligible, it is 
necessary for me to explain very briefly the theory of 
" Natural Selection " promulgated by Mr. Darwin, 
and the power which it possesses of modifying the 
forms of animals and plants. Tho grand feature in 
the multiplication of organic life is, that close general 
rcsemblanco is combined with more or less individual 
variation. The child resembles its parents or ancestors 
more or less closely in all its peculiarities, deformities, 
or beauties ; it resembles them in general more than it 
z 2 
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does any otlier indivicluals ; yet children of the some 
parents are not all alike, and it often happens that 
they differ very considerably from their parents and 
from each other. This is equally true, of man, of &11 
animals, and of all plants. Moreover, it is found that 
individuals do not differ from their parents in certain 
particulars only, while in all others they are exact 
dnplicates of them. Tliey differ from them and from 
each other, in every particular: in form, in size, in 
colour ; in tho structure of internal as well as of e.xtemal 
organs; in those subtle peculiarities which produce 
differences of constitution, as well as in those still more 
subtle ones which lead to modifications of mind and 
character. In other words, in every possible way, in 
every organ and in every function, individuals of tho 
same stock vary. 

Now, health, strength, and long life, are the residta 
of a harmony between the individual and the universe 
that surrounds it. Let us suppose that at any given 
moment this harmony is perfect. A certain animal is 
exactly fitted to secure its prey, to escape from its 
enemies, to resist tho inclemencies of the seasons, and 
to rear a numerous and healthy offspring. But a 
change now takes place. A series of cold winters, for 
instance, come on, making food scarce, and bringing 
an immigration of some other animals to compete with 
the former inhabitants of the district. The new immi- 
grant is swift of foot, and surpasses its rivals in ths 
pursuit of game; tho winter nights are colder, and 
require a thicker fur aa a protection, and mora 
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nonriehing food to keep np the heat of the system. 
Our supposed perfect animnl is no long^er in harmony 
with ita universe; it is in danger of dying of cold or 
of starvation. Bat the animal varies in its ofFspring. 
Some of tliese are swifter than others — tlicy still 
manage to catch food enough; some are hardier and 
more thickly furred — they manage in the cold nights to 
keep warm enough ; the slow, the weak, and the thinly 
clad soon die off. Again and again, in each succeed- 
ing generation, the same thing takes place. By this 
natural process, which is so inevitable that it cannot 
ho conceived not to act, those best adapted to live, Hve; 
those least adapted, die. It is sometimes said that wo 
have no direct evidence of the action of this selecting 
power in nature. But it seems to me we have better 
evidence tlian even direct observation would be, because 
it is more universal, viz., the evidence of necessity. 
It must be so ; for, as all wild animals increase in a 
geometrical ratio, while their actual numbers remain 
on the average stationary, it follows, that as many die 
annually as are bom. If, therefore, we deny natural 
selection, it can only be by asserting that, in such a 
case as I have supposed, the strong, the healthy, the 
swift, the well clad, the well organised animals in 
every inspect, have no advantage over, — do not on the 
average live longer than, the weak, the unhealthy, the 
slow, the ill-clad, and the imperfectly organised indi- 
viduals ; and this no sane man has yet been found 
hardy enough to assert. But thia is not all ; for the 
offspring on the average resemble their parents, and 
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the selected portion of each Bucceediug generation will 
therefore be stronger, swifter, and more thickly furred 
than the last ; and if this process goes on for thoosaada 
of generations, our animal will have again become 
thoroughly in harmony with tlio new conditions in 
which it is placed. But it will now be a diSerent 
creature. It will bo not only swifter and stronger, 
and more furry, it will also probably have changed in 
colour, in form, perhaps have acquired a longer tail, 
or difierently shaped oars ; for it is an ascertained 
fact, that when one part of an animal is modified, 
some other parts almost always change, as it were in 
sympathy with it. Mr. Darwin calls this " correlation 
of growth," and gives as instances, that hairless dogs 
have imperfect teeth ; white cats, when blue-eyed, ara 
deaf; small feet accompany short beaks in pigeons ; 
and other equally interesting cases. 

Grant, therefore, the promises : 1st. That peculiari- 
ties of every kind are more or less hereditary. 2nd, 
That the offspring of every animal vary more or less 
in all parts of their organization. 3rd. That the 
universe in which these animals live, is not absolutely 
invariable ;— none of which propositions can be denied ; 
and then consider, that the animals in any country 
(those at least which are not dying out) must at each 
successive period bo brought into harmony with the 
surrounding conditions ; and wo have all the elements 
for a change of form and structure in the animals, 
keeping exact pace with changes of whatever nature 
io the surrounding universe. Such changes must be 
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Blow, for the changes in the nniverso ore very slow ; 
but just as tbesG slow changes become important, when 
we look at results after long periods of action, as we 
Jo when wo perceive the alterations of the earth's sur- 
face during geological epochs; so the parallel changes 
in animal form become more and more striking, ia 
proportion aa the time they have been going on is 
great ; as wc see when we compare our living animab 
with those which we disentoinb from each successively 
older geological formation. 

This is, briefly, the theory of "natural selection," 
which explains the changes in the organic world as 
being parallel with, and in part dependent on, those in 
the inorganic. What we now have to inquire is, — 
Can this theory be applied in any way to the question 
of the origin of the races of man ? or is there anything 
in human nature that takes him out of the category 
of those organic existences, over whose successive 
mutations it has had ancli powerful away ? 

Difcreni fffccts of Natural Selection on Aniinals and 
on Man. 
In order to answer these questions, we must consider 
why it is that " natural selection " acts so powerfully 
upon animals ; and we shall, I believe, find, that its 
effect depends mainly upon their self-dopendonce and 
individual isolation. A slight injury, a temporary 
illness, will often end in death, because it leaves tlie 
individual powerless against its enemies. If an herbi- 
vorous animal is a little sick and has not fed well fur a 




dKjror two, aad&e herd it Aga ^maatd bj 
pR7, flor poor nvifid Ma r i t i iUy tA 
a qnu r o iDiM uoouJ, U» Imt deSoaie y of -vigoiv] 
vents tU ciptaring find, uid it aooa £es of : 
There u, as » geoenl nle, no Bataal 
between tdaJtM, wluch enables tbem to tide 
period of sicknesi. Neither ia thore anj 
liiborcr; each must fulfil all the conditiaas of 
exiittcncc, snil, tlierefore, " nstural selection " ki 
ill up to a pretty uniform standard. 

Bat in man, as we now behold him, this is differenL 
Ho is social and sympathetic In the mdest bibes 
the sick arc astisted, at least with food; less robust 
health and vigour than the average does not eatail 
death. Neither does the want of perfect limbs, or 
other organs, produce the same effects as amonj; 
mals. Some division of labour takes place : the swil 
hnnt, the less active fish, or gather fruita ; food ia, 
some extent, exchanged or divided. The action 
natural selection ia therefore checked ; the weaker; 
<lwBrfisli, those of less active limbs, or less piercing 
eyesight, do not suffer the extreme penalty which falls 
apon animals so defective. 

In proportion as these physical characteristics 
como of less importance, mental and moral qualil 
will have increasing influence on the well-being of 
the race. Capacity for acting in concert for pro- 
tection, and for the acquisition of food and shelter 
dympalhy, which leads all in turn to assist each 
tho iGUBo of right, which checks depredations upon 
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fellows; the Einallcr development of the combative and 
deatrnctive propensities ; self-restraint in present appe- 
tites ; and that intelligent foresight wUch prepares for 
the future, nro all qualities, that from their earliest 
appearance must have been for tho benefit of each 
community, and would, tlierefore, have become tbc 
subjects of " natural selection." For it is evident 
that such qualities would be for the well-being of 
man ; would guard him against ezcternal enemies, 
against internal dissensions, and against the effecta of 
inclement seasons and impending famine, more surelj 
than could any merely physical modification. Tribes 
in which such mental and moral qualities were pre- 
dominant, would therefore have an advantage in the 
stmggle for existence over other tribes in which they 
were less developed, would live and maintain their 
numbers, while the others would decrease and finally 
succumb. 

Again, when any slow changes of physical geogra- 
phy, or of climate, make it necessary for an animal 
to alter its food, its clotliing, or its weapons, it can 
only do so by the occurrence of a corresponding 
change in its own bodily stmcture and internal or- 
ganization. If a larger or more powerful beast is to 
be captured and devoured, as when a carnivoroua ani- 
mal which has hitherto preyed on antelopes is obliged 
from their decreasing numbers to attack bufialoes, it 
is only the strongest who can hold, — those with most 
powerful claws, and formidable canine teeth, that can 
struggle with and overcome such an animal. Natural 
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solection immediately comes into play, and by Ita 
action these organs gradually beeomo adapted to their 
new requiremcDts, But man, under similar circutn- 
stancex, does not require longer nails or teeth, greater 
bodily strength or swiftness. He makes sharper spears, 
or a better bow, or he constructs a cunning pitfall, 
or combines in a bunting party to circumvent his 
new prey. The capacities which unable him to do this 
are what he requires to be strengthened, and these 
will, therefore, be gradually modified by "natural se- 
lection," while the form and structure of his body will 
remain unchanged. So, when a glacial epoch comes 
on, some animals must acquire warmer fur, or a cover- 
ing of fat, or else die of cold. Those best clothed by 
nature are, therefore, preserved by natural selection. 
Man, under the same circumstances, will malio bim- 
self warmer clothing, and build better houses ; and 
the necessity of doing this will react upon his mental 
organization and social condition — will advance them 
while his natural body remaioa naked aa before. 

When the accustomed food of some animal becomes 
scarce or totally fails, it can only exist by becoming 
adapted to a new kind of food, a food perhaps less 
nourishing and less digestible. "Natural selection" 
will now act upon the stomach and intestines, and all 
their individual variations will be taken advantage of, 
to modify the race into harmony with its new food. 

In many cases, however, it is probable that this can- 
not bo done. The internal organs may not vary quick 

inongh, and then the animal will decrease in numbera, 
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and finally become extinct. Bat man guards himself 
from suoh accidenta by superintending and guiding 
the operations of nature. Ho plants the seed of liis 
most agreeable food, and thus procures a supply, in- 
dependent of tho accidents of varying seasons or na- 
tural extinction. He domesticates animals, which serve 
him either to capture food or for food itself, and thus, 
changes of any great extent in lua teeth or (b'gestivo 
organs are rendered unnecessary. Slan, too, has every- 
where the use of firo, and by its moans can render 
palatable a variety of animal and vegetable substances, 
which he could hardly otherwise make use of; and thus 
obtains for himself a supply of food far more varied and 
abundant than that which any animal can command. 

Thus man, by the mere capacity of clothing him- 
self, and making weapons and tools, has taken away 
from nature that power of slowly bat permanently 
changing the external form and sLructuro, in accord- 
ance with changes in the c^temal world, which she 
exercises over all other animals. As the competing 
races by which they are surrounded, the climate, the 
vegetation, or tho animals which se^^■e Ihem for food, 
are slowly changing, they must undergo a corre- 
sponding change in their structure, habits, and con- 
stitution, to keep them in harmony with the new 
conditions — to enable them to live and maintain their 
nnmbevs. Bat man docs this by means of his intellect 
alone, the variations of which enable him, with an 
nuchanged body, still to keep in harmony with the 
changing universe. 
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There 13 one point., Iiowever, in which nature will 
still act upon him as it docs on animnls, and, to some 
extent, modify his external characters. Mr. Darwin 
has showD, that the colour of the skin is correlated 
with constitutional peculiarities both in Tegetables and 
animals, so that liability to certain diseases or freedom 
from them is often accompanied by marked cxtei 
characters. Now, there is every reason to believe' 
that this has acted, and, to 8ome extent, may 
continue to act, on man. In localities where certain 
diseases are prevalent, those individuals of savage races 
which were subject to them would rapidly die off; 
while those who were constitutionally free from the 
disease would 8nr\ive, and form the progenitors of a 
new race. These favoured individuals would probably 
be distinguished by peculiarities of colour, with whicli 
again peculiarities in the texture or the abundance 
of hair seem to be correlated, and thus may havo 
been brought about those racial differences of colour, 
which seem to have no relation to mere temperatuia- 
or other obvious peculiarities of climate. 

From the time, therefore, when the social and symoj 
pathetic feeling came into active operation, and the^ 
intellectual and moral faculties became fairly deva-i 
loped, man would cease to be influenced by "natural] 
selection" in his physical form and structure. As uit 
ar:imal he would remain almost stationary, the chonj 
of the Burronndin^ universe ceasing to produce in hii 
that powerful modifying efToct which they exercii 
over other parts of the organic world. But from 
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moment Uiat the form of hia body became stationary, 
bis mind would become subject to those very influ- 
: from which his body bad escaped ; every slight 
variation in liis mcntui and moral nature wliich should 
enable Iiim better to guard against adverse circum- 
stances, and combine for mutual comfort and protection, 
would be preserved nnd accumulated ; the better and 
higher specimens of our race would therefore increase 
and spread, tho lower and more brutal would giva way 
and successively die out, and that rapid advancement 
of mental organization would occur, which has raised 
the very lowest races of man so far above tho brutes 
(although diifcring so little from some of them in 
physical structure), and, in conjunction with scarcely 
perceptible modifications of form, has developed the 
wonderful intellect of the European races. 

Tiifiumce of external Nature in the development of th^ 
Human Mind, 

But from the time when this mental and moral 
advance commenced, and man's physical character 
became fitted and almost immutable, a new series of 
causes would come into action, and take part in his 
mental growth. The diverse aspects of nature would 
now make themselves felt, and profoundly iofluonco the 
character of the primitive man. 

When the power that bad hitherto modified the body 
had its action transferred to the mind, then races would 
advance and become improved, merely by the harsh dis- 
cipline of a sterile soil and inclement aeasona. Under 
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their influence, a hardier, a more provident, and 
more social race would be developed, thaii in those 
regions where the earth produces a. perennial supply 
of vegetable food, and ivliere neither foresight nor 
ingenuity are required to prepare for the rigours of 
winter. And is it not the fact that in all ages, and 
in every quarter of the globe, the inhabitants of tem- 
perate have been superior to those of hotter countries? 
All the great invasions and displacements of races have 
been from North to South, rather than the reverse ; 
and wo have no record of there ever having existed* 
any more than there exists to-day, a solitary instance 
of an indigenous inter -tropical civilization. The 
Mexican civilization and government came from the 
North, and, as well as the Peruvian, was established, 
not in tlio rich tropical plains, but on the lofly and 
sterile plateaus of the Andes. The religion and civi- 
lization of Ceylon were introduced from North India ; 
the snccessive conquerors of the Indian peninsula came 
from the North-west ; the northern Mongols conquered 
tlie more Southern Chinese ; and it was the bold 
adventurous tribes of tho North that overran and 
fused new life into Southern Europe. 

* Extinction of Lower Races. 

It is the same great law of " the preservation of 
favoured races in the struggle for life," which leads 
to the inevitable extinction of all those low and 
mentally undeveloped populations with which 
peans come in contact. The rod Indian in 
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America, and in Brazil; tho Tasmanian, Australian, 
and New Zealandcr in tlie Bouthem hemisphere, die 
out, not from any one special cause, but from the 
inevitable efFceta of an unequal mental and physical 
struggle. Tho intellectual and moral, as well as the 
physical, qualities of tlie European are superior ; tho 
samo powers and capacities which have made him 
rise in a few centuries from the condition of the 
wandering savage with a scanty and stationary popu- 
lation, to his present state of cuHuro and advancement, 
with a greater average longevity, u greater average 
strength, and a capacity of more rapid increase, — 
enable him when in contact with the savage man, to 
conquer in the atruj^Ie for existence, and to increase at 
his expense, just as the better adapted, increase at tlie 
expense of the less adapted varieties in tho animal and 
vegetable kingdoms,— just as tlie weeds of Europe 
ovcrmn North America and Australia, cstinguishing 
native productions by tho inherent vigour of their 
organization, and by their greater capacity for existence 
and multiplication. 

The Origin of tlie Races of Man. 
If these views are correct ; if in proportion as 
man's social, moral, and intellectual faculties became 
developed, his physical structure would cease to be 
affected by the operation of " natural selection," wo 
have a most im|)ortant clue to tho origin of races. 
For it will follow, that those great modifications of 
structm-e and of external form, which resulted in the 
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development of man out of some lower type of ouima], 
most Lave occnn-Gd before his intellect had raised him 
above the condition of the brutes, at a period when ho 
was gregarious, bat scarcely social, with a mind per- 
ceptive but not reflective, ere any sense of i-iglu or 
feelings of sympalhi/ had been developed in hini. He 
would be still subject, like the rest of the organic 
world, to the action of "natural selection," which 
would retain Ins physical form and constitution in har- 
mony with the surrounding universe. Ho was pro- 
bably at a very early period a dominant race, spreading 
widely over the warmer regions of the earth as it then 
existed, and in agreemeut with what we see in the 
case of other dominant species, gradually becoming 
modified in accordance with local condition?. As he 
ranged farther from his original home, and became 
exposed to greater extremes of climate, to greater 
changes of food, and had to contend with new enemies, 
organic and inorganic, slight nscful variations in his 
constitution would be selected and rendered pennanent, 
and would, on the principle of " correlation of growth," 
be accompanied by corresponding external physical 
changes. Thus might have arisen those striking char- 
acteristics and special modifications which still distin- 
guish the chief races of mankind. The red, black, 
yellow, or blushing white skin ; the straight, the cnrly, 
the woolly hair; the scanty or abundant board; the 
straight or oblique eyes ; the various forms of the 
pelvis, the cranium, and other parts of the skeleton. 
But while these changes had been going oo, his 
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mental development had, from somu iiiiknowu cause, 
greatly advanced, and had now reached that condition 
in which it began powerfully to influence his whole 
existence, and would therefore become subject to the 
irresistible action of " natural selectiou." This action 
would quickly give the ascondeocy to mind : speech 
would probably now be first dcvelo|K!d, leading to a 
still further advance of the mentul (acuities; and from 
tiiat moment man, as regards the Ibrm and structure uf 
most parts of his body, would remain almost statiou- 
aiy. The art of making weapons, division of labour, 
anticipntiou of the future, restraint of the appetites, 
moral, social, and sJ^npathetic feetinf;a, would now 
have a preponderating influence on his well being, 
and would therefore be that part of his nature on 
which " natural selection " would most powerfully act ; 
and we should thus have explained that wouderful per- 
sistence of mere physical characteristics, which is the 
stumbling-block of those who advocate the unity of 
mankind. 

\Vc are now, therefore, eimbled to harmonise the 
conflicting views of authrofwlogists on this subject. 
Man may have been, indeed I believe must have been, 
once a homogeneous race ; but it was at a period of 
whicli we have as yet discovered no remains, at a period 
so remote in his history, that he had not yet acquired 
that wonderfully developed brain, the organ of the 
mind, which now, even iu his lowest examples, raises 
him far above tiio highest brutes ; — ut a period when 
ho had the form hut hardly ihe nature of man, when 
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he neither possessed human speech, nor those sjrmpa- 
thetic and moral feelings which in a greater or less 
degree everywhere now distinguish the race. Just in 
proportion as these truly liuman faculties hccanie deve- 
loped in him, would his physical features hecomo fixed 
and permaueut, because the latter would be of less im- 
portance to his well being ; ho would be kept in har- 
mony with the slowly changing universe around him, 
by an advance in mind, rather than by a change in 
body. If, therefore, we are of opinion that he was not 
reallyman till these higher faculties were fully deva- 
kiped, we may fairly assert that there were many ori- 
^nally distinet races of men ; while, if we think that 
a being closely resembling us in form and structure, 
but with mental faculties scarcely raised above the 
brute, must still be considered to have been buman, 
we are fully entitled to maintain the common origin of 
all mankind. 

J7ifl Bearing of these Views on tlie Anli'.jidtff of 
Man. 

These considerations, it will be seen, enable ua to 
place the origin of man at a much more remote geo- 
logical epoch tban has yot been thought possible. He 
may even have lived in the Miocene or Eocene period, 
when not a single mammal was identii.ial in form with 
any existing species. For, in the long series of ages 
during which these primeval animals were being slowly 
changed into the species which now inhabit the earth, 
the power which acted to modily them would only 
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affect the mental organization of man. Hia brain 
alone woald bare increased in size and com]>lexity, and 
his craniiun have undergone corresponding changes of 
form, while the whole structure of lower animals was 
being clianged- This will enable us to understand how 
the fossil crania of Denise and Engis agree bo closely 
with existing forms, although they undoubtedly existed 
in company with large raoiuinalia now extinct. The 
Neanderthal skull may be a specimen of one of the 
lowest races then existing, juat as the Australians are 
the lowest of our modem epoch. We have no reason 
to suppose that mind and brain and skull modification, 
could go on quicker than that of the other parts of the 
organization ; and we must therefore look back very far 
in the past, to iind man ia that early condition in which 
his muid was not sufBciently developed, to remove his 
bo<ly &om the modifying influence of external condi- 
tions and the cumulative action of "natural selection." 
I believe, tliereforc, that there is no a j?riori reason 
against our finding the remains of man or his works 
in the tertiary deposits. The absence of all such 
remains in the European beds of this age has little 
weight, because, as wo go farther back in time, it ia 
natural to suppose that man's distribution over the 
surface of the earth was less universal tlian at present. 
Besides, Europe was in a great measure submergod 
during the tertiary epoch ; and though its scattered 
islands may have been iniinhabited by man, it by no 
means follows that ho did not at the same time exist in 
ivarm or tropical continents. If geologists can point 
1 1 
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ont to us the moat extensive land in the warmer regions 
of the earth, which haa not been submerged since 
Eocene or Miocene times, it 13 there that we may ex- 
pect to find some traces of the verj early progenitors of 
mau. It is there that we may trace back the gradually 
decreasing brain of former races, till we como to a time 
when the body also begins materially to differ. Then 
we shall have reached the starting point of tlie huinaii 
family. Before that period, be bad not mind enough 
to preser\'e bis body from change, aod would, there- 
fore, have been subject to tho same comparatively rapid 
modificatioDs of form aa the other mammalia. 



Tlieir Bearinij on the Digniti/ and Supremacj/ of Man. 
If the views I have here endeavoured to sustaia 
have any foundation, they give ua a new argument for 
placing man apart, as not only the head aud culmi- 
nating point of the grand aeries of organic nature, bnt 
as in some degree a now and distinct order of being. 
From those uifinttely remote ages, when the first rudi- 
ments of organic life api(eared upon the earth, every 
plant, and every animal has been subject to one great 
law of physical change. As the earth has gone through 
its grand cycles of geological, ctimatui, and organic 
progress, every form of life luis been subject to its 
irresistible action, and has been continually, bnt im]>er- 
ceptibly moulded into such new shapes as would pre- 
serve their harmony with the ever-cbanging universe. 
No living thing could escape this law of ita being ; 
none (except, perhaps, the sluijilest and most rudi- 
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mentary organiema), conld remain imchnnged and live, 
amid the universal change around it. 

At length, however, there came into existence a 
being in whom that subtle force we t«rm mmd, be- 
came of greater importance than his mere bodily struc- 
ture. Though with a naked and unprotected body, 
tlih gave him clothing against the varying inclemen- 
cies of the seasons. Tiiough nnnble to compete with 
the deer in swiftness, or with the wild bull in strength, 
this gave him weapons with which to capture or over- 
come both, Tliough less capable than most other ani- 
mals of living on the herbs and the fruits that unaided 
nature supplies, this wonderful faculty taught him to 
govern and direct nature to his own benefit, and make 
her produce food for him, when and where be pleased. 
From the moment when tho first skin was used as 
s covering, when the first rude spear was formed to 
assist in the chase, when fire was first used to cook his 
food, when the first seeil was sown or shoot jilantctl, 
a grand revolution was effected in nature, a revolu- 
tion which in all the previous ages of the earth's liis- 
tory had had no parallel, for a being had arisen who 
was no longer necessarily subject to cliange with the 
changing universe — a being who was in some degree 
superior to nature, inasmmh as he knew how to con- 
trol and regulate her action, and could keep himself 
in harmony with her, not by a change in body, but 
by an advance of mind. 

Here, then, we see the true grandeur and dignity 
of man. On this view of hia special attributes, wo 
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may admit, that even those who claim for liim « 
position as an order, a claBs, or a suh-kingdom hj 
himself, hjivo some show of reason on their sido. He 
is, in(1eod, a being apart, since he is not influenced 
by the great laws which irresistibly modify all other 
organic beings. Nay more ; this victory which lie has 
gained for himself, gives him a diretiting inflneoco 
over other existences. Man lias not only escaped 
" natural selection " himself, hut he is actually able 
to take away some of that power from nature which 
before his appearance she universally exercised. We 
can anticipate tlie time when the earth wUI produce 
only cultivated plants and domestic animals ; when 
man's selection shall have supplanted "natural selec- 
tion ;" and when the ocean will be tho only domain 
in which that power can be exerted, which for count- 
less cycles of ages ruled supreme over all the earth. 

Thsir Searing cm Vie future Development of Jifan, 
Wo now find ourselves enabled to answer those who 
maintain, that if Mr. Darwin's tlieory of the Origin of 
Species is true, man too must change in form, and be- 
come developed into some other animal as different from 
his present self as he is from the Gorilla or the Chim- 
pani^ce ; and who speculate on what this fonii is likely 
to be. But it is evident that such will not be the case ; 
for no change of conditions is conceivable, which will 
render any im|)ortant alteration of his form and organi- 
zation so uuiversally useful and necessary to him, as 
to give those possessing it always the best chancfiji 



aiica.^^J 




BELECTIOS OS MAH. 

surviving, and thus lead to the development of ft new 
species, genus, or tighcr group of man. On the other 
hand, we know that far greater changes of conditions 
and of his entire environment liave been tmdorgone by 
man, than any other highly organized animal eonid 
survive unchanged, and have been met by mental, not 
corporeal adaptation. The difference of habits, of food, 
clothing, weapons, and enemies, between savage and 
civilized man, is enormous. DiSerence in bodily form 
and structure tliere is practically none, except a slightly 
increased size of brain, corresponding to Iiis higher 
mental development. 

We have every reason to believe, then, that 
may have existed and may continue to exist, through 
a series of geological periods which shall see all otlier 
forms of animal life again and again changed ; while he 
himself remains unchanged, cxcopt in the two parti- 
culars already specified — the head and face, as imme- 
diatel}' connected with the organ of the mind and as 
being the medium of expressing the most refined emo- 
tions of his nature, — and to a slight extent in colour, 
hair, and proportions, so far as they are correlated with 
constitutional resistance to disease. 



Sumviary, 

Briefly to recapitulate the argument ; — in two dis- 
tinct ways has man escaped the influence of those 
laws which have produced unceasing change in the 
animal world. 1. By his BU|>erior intellect he is ena- 
bled to provide himself with clothing and weapons, and 
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by ealtivating the noil to obtain a constant anpplj 
congenial food. This rendora it unnecessary for his 
body, like those of the lower animals, to be modihed 
in accordance with changing conditions — to gain a 
warmer nalnral covering, to acquire more powerful 
teeth or claws, or to become adapted to obtain 
digest new kinds of food, as circurastanoes may 
quire. 2. By his snperior sympathetic and n 
feelings, he becomes fitted for the social state 
ceases to plunder the weak and helpless of liia tribe ; 
he shares the game which he haa caught with less 
active or less fortunate hunters, or exclianges it for 
weapons which even the weak or the deforraetl can 
fashion ; he saves the sick and wounded from deat 
and thus the power which leads to the rigid deal 
tion of all animals who cannot in every respect 
themseU'cs, ia prevented from acting on him. 

This power is "natural selection;" and, aa by 
other means can it he shown, that individual varia- 
tions can ever become accumulaled and rendered per- 
manent so as to form well-marked races, it follows 
that the differences which now separate mankind from 
other animals, must have been produced before he be- 
came possessed of a human intellect or human sympa- 
thies. This view also renders possible, or even requires, 
the existence of man at a comparatively remote geo- 
logical epoch. For, during the long periods in which 
other animals have been undergoing modification in 
their whole structure, to such an amount as to con- 
stitute distinct genera and famili^, man's bod>/ will 



trful 

ibe; 

less 
II for 
I can 
eatJ^^J 

I 

^anA^^H 
I per- I 



mj^l 




SELECTION OS MAX 



have remained genericallj, or even specifically, tlie 
Bame, while his hivid nnd hrain alone will have un- 
(lergono modification equal to theirs. "We can thus 
imderstand how it is tliat, judging from the head 
and brain, Profosaor Owen (laces man in a distinct 
sub -class of mammalia, while as regards the bonj' 
structure of his body, there is the closest anatomical 
resemblance to the nntliropoid apes, "every tooth, every 
bone, strictly homologous — which makes the determi- 
nation of the difference between Homo and PUhectu 
the anatomist's difficulty." The present theory fully 
recognises and accounts for these facts ; and we may 
perhaps claim as corroborative of its truth, tliat it 
neither requires us to depreciate the intellectual chasm 
which separates man from the apes, nor refuses full 
recognition of the striking resemblancBS to them, which 
exist in other parts of his structure. 

Cottcloiion. 
In concluding this brief sketch of a great subject, 
I would point out its bearing npon the future of the 
human race. If my conclusions are just, it must in- 
evitably follow that the higher — the more intellectual 
and moral — must displace the lower and more de- 
graded races ; and the power of " natural selection," 
still acting on his mental organization, mu^t ever lead 
to the more perfect adaptation of man's higher facul- 
ties to the conditions of surrounding nature, and to 
the exigencies of tlie social state. While his external 
form will probably ever remain unchanged, except in 
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Uie clovelopineiit of that perfect beauty which results 
from a healthy auJ well organized body, refined and 
ennobled by the highest intellectual faculties and 
pathetic emotions, his mental constitution may 
tinue to advance and improve, till the world is 
inhabited by a single nearly homogeneous race, 
individual of which will be inferior to tlie noblest 
specimens of existing humanitj-. 

Our progress towards such a result Is very slow, bat 
it still seems fo be a progress. Wo aro just now living 
I at an abnormal period of the world's history, owing to 
the marvellous dovciopments and vast practical results 
of science, having been given to societies too low 
morally and intellectually, to know how to make the 
best use of them, and to whom they liavo consequently 
been curses as well as blessings, Among civilized na- 
tions at the present day, it does not seem possible for 
natural selection to act in any ivay, so as to secure the 
permanent advancement of morality and intelligence; 
for it is indisputably the mediocre, if not the low, both 
as regards morality and intelligence, who succeed best 
in life and multiply fastest. Yet there is undoubtedly 
an advance — on the whole a steady and a permanent 
one — both in the influence on public opinion of a high 
morality, and in the general desiro for intellectual ele- 
vation ; and as I cannot impute this in any way to 
"survival of the fittest," I am forced to conclude that 
it is due, to the inherent progressive power of those 
glorious qualities which raise us so immeasurably above 
oar fellow animals, and at the same time afford us the 
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surest proof that tbere are other and higher existences 
than ourselves, from whom theae qualities may have 
been derived, and towards whom we may be ever 

tending. 



"IJMITS OF XATURAL SELEC 
APPLIED TO MAN. 

THBoroHotT tLJB Tolurae I have endeaTOnred to show, 
that tlio known laws of Tariation, multiplication, aod 
liereditv, resnlting in a " struggle for existence " and 
the " survival of the fittest," liave probably sofiiced to 
prodacc all the varieties of gtractnre, all the wonderful 
adaptations, all the beauty of form and of colour, that 
we see in the animal and vegetable kingdoms. To the 
best of my ability I have answered tlie most obviona 
and the most often repeated objections to this theory, 
and have, 1 hope, added to ita general strength, by 
showing how colour — one of the strongholds of the 
advocates of Bpecial creation — may be, in almost all its 
modifications, accounted for by the combined influence 
of sexual selectiou and the need of protection. I have 
also endeavoured to show, how the same power which 
has modified animals has acted on man; and have, I 
l)elieve, proved that, as soon as the human intellect 
became developed above a certain low stage, man's 
body would cease to be materially affecte<l by natural 
Hclection, because the development of his mental facul- 
ties would render important modifications of its form 
and structure unnecessary. It will, therefore, probablr 
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exciU) some surprise among my readers, to find that 
I do not consider that all nature can be explained on 
the principles of which I am so ardent an advocate ; 
and that I am now myself going to state objections, 
and to place limits, to the power of " natural selection." 
I believe, however, that there are aacli limits; and that 
just as surely as we con trac'e the action of natoral 
laws in the development of orgauic forms, and can 
clearly conceive that fuller knowledge would enable 
US to follow step by step the whole process of that 
development, so surely can we trace the action of 
some unknown higher law, beyond and mdcpondeut 
of all those laws of which we have any knowledge. 
Wq can trace this actiou more or less distinctly ia 
many plienoiuena, the two moat imjjortaut ol' which 
are — the origin of sensation or consciousness, and the 
development of man from the lower animals. I shall 
first consider the latter difficulty as more immediately 
connected with the subjects discussed in this volume. 

\Miat Hatural Selection can Not do. 
In considering the question of the development of 
man by known natural laws, we must ever bear in 
mind the first principle of "natural selection," no less 
than of the general theory of evolution, tliat all cliajiges 
of form or structure, all increaso in the size of an 
organ or in ita complexity, all greater specialization or 
physiological division of labour, can only be brought 
about, in as much as it is fur the good of the being 
so modified. Mr. Darwin liimsclf has taken care to 
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impress upon us, that "natoral selectioD" has no \ 
to produce absolute perfectioD but only rdatira j 
tioD, Qo power to advance any being mm^ 
Hi fellow beings, but only jost so much beyood tlieni 
as to enable it to survive tiiem in tlie struggle for 
existence. Still less has it any power to produce 
modifications which are in any degree injarions to \\& 
possessor, and Mr. Darwin freqaeatly naes the strong 
expression, that a single cose of this kind would be 
fatal to his theory. If, therefore, we find in man snr 
characters, which all the evidence we can obtain goes 
to show would have been actually injurious to him on 
their firat appearance, they could not possibly have 
been produced by natural selection. Neither could 
any specially developed organ have been so produced 
if it had been merely useless to him, or if its iiae 
not proportionate to its degree of development. 
cases ns these would prove, that some other law, 
some other power, than " natural selection "' had t 
at work. But if, further, we could see that th< 
very modifications, though Imrtfnl or useless at \ 
time when they firat appeared, became in the higtu 
degree useful at a much later period, and are i 
essential to the full moral and intellectual developm 
of Imrnan nature, we ahonld then infer the actioa A 
mind, foreseeing the future and preparing for it, JM 
as surely as we do, when we see the breeder sot hira 
(o work with the determination to produce a definite 
improvement in some cultivated plant or domestic 
acimaL I would further remark that this enquiry !■ 
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as thoroQgbly scientific andlcgitimato as that into the 
origia of spociea itself. It is an attempt to solve the 
inverse problem, to deduce the existence of a new 
power of a definite character, in order to account for 
facta which according to the theory of natural selection 
ought not to happen. Such problems are well known 
to science, and the search after their solution has often 
led to the most brilliant results. In the case of man, 
there are facts of the nature above alluded to, and in 
calling attention to them, and in inferring a cause for 
them, I believe that I am as strictly within the bounds 
of scientific investigation as I have been in any other 
portion of my work. 

T/te Brain 0/ the SavaffC sfwwn to be Larger than he 
Netila U to he. 
Size of Brain an iinporlant Element of Mental 
Power. — The brain is universally admitted to be the 
organ of the mind ; and it is almost as universally 
admitted, that size of brain is one of the most impor- 
tant of the elements which determine mental power 
or capacity. There seems to be no doubt that brains 
differ considenibly in quality, as indicated by greater 
or less complexity of the convolutions, quantity of groy 
matter, and perhaps unknown peculiarities of organiza- 
tion ; but this difference of quality seems merely to 
increase or diminish the influence of quantity, not to 
neutralize it. Thus, all Uio most eminent modern 
writers see an lutimato connection between the di- 
niinislted size of the brain in the lower races of man- 
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kind, and tbeir intellectual inferiority. Tlie collections 
of Dr. J. B. Davis and Dr. Morton git-e the following 
as the average internal capacity of the cranium in the 
chief races : — Teutonic family, 94 cubic inches ; Esqai- 
maax, 91 cubic inches; Negroes, 85 cubic incliM; 
Australians and Tosmanians, 82 cubic laches; Bush- 
men, 77 cubic inches. These last numbers, however, 
are de<luced from comparatively few specimens, and 
may be below the average, just as a small number of 
Finns and Cossacks give 98 cubic inches, or con- 
siderably more than that of the German races. It is 
evident, therefore, tliat the absolute bulk of the brain 
is not necessarily much less in savage than in civilised 
man, for Esquimaux skulls are known with a capacity 
uf 113 inches, or hardly less than the largest among 
Eurojwans. But what is slill more extraordinary, the 
few remains yet known of pre-historic man do not 
indicate any material diminution in the size of the 
brain case. A Swiss skull of the stone agB) found 
in the lake dwelling of Mellen, corre8pon<led exactly 
to that of a Swiss youth of the present day. The 
celebrated Neanderthal skull bad a larger circumfer- 
ence than tlie average, and its capacity, indicatiDg 
actual mass of brain, la estimated to have been not lees 
than 75 cubic Inches, or nearly the average of exist- 
ing Australian crania. Tlie Engls skull, perhaps the 
oldest known, and whicli, according to Sir John 
Lubbock, " there seems no doubt was really contem- 
porary with the mammoth and the cave bear," is yet, 
according to Frofossor Huxley, "a fair average skull, 
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which might hava belonged to a philosoplier, or might 
have contained tlie thou^litless brains of a savage." 
Of the cai'o men of Lea Kysties, who were nndoubtedly 
contemporary witli the reindeer in tlie South of Franco, 
Professor Paul Broca says (in s paper read before 
the Congress of Pre-historic Arcliroologj- in 1868) — 
"The great capacity of the brain, the development of 
the frontal region, the 6ne elliptical form of the anterior 
part of the profile of the sknil, are inconfcstible char- 
acteristics of superiority, snch as we are accnstomoti to 
meet with in civilised races ; " yet the great breadth of 
the face, tlie enormous development of the ascending 
ramus of the lower jaw, the extent and roughness of 
the surfaces for the attachment of the muscles, espe- 
cially of tho masticators, and the extraordinary de- 
velopment of the ridge of the femur, indicate enormous 
muscular power, and the habits of a savage and 
brutal race. 

Tliese facts might almost make us donht whether 
the size of the brain is in any direct way an index of 
mental power, had we not the most conelusivo evidence 
tliat it is so, in the fact that, whenever an adalt male 
European has a skull less tlian nineteen inches in cir- 
cumference, or has less than sixty-five cubic inches of 
brain, he is invariably idiotic. When we join with tliis 
ttie equally undisputed (act, that great men — those who 
combine acnto perception with great reflective ])owor, 
strong passions, and general energy of character, snch 
OS Napoleon, Cuvier, and O'Connell, havo always heads 
far above the average size, we most feel satisfied that 




volume of brain is one, and perhaps the most impor- 
tant, measure of intellect ; and this being the case, we 
cannot fail to be struck with the apparent anomaly, 
that many of the lowest savages should hare as much 
brains as average Europeans. The idea is suggested 
of a surplusage of power ; of an iustrument beyond tlie 
needs of its possessor. 

Comparison of tUe Braini of Man and of Anthropoid 
Apei. — In order to discover if there is any foundauon 
for this notion, let ua compare tlie brain of man witli 
that of animals. The adult male Orang-utan is quite as 
bulky as a small sized man, while the Gorilla is consi- 
derably above the average size of man, as estimated by 
bulk and weight; yet the former has a brain of only 
28 cubic inches, the latter, one of 30, or, in the largest 
specimen yet known, of 34^ cubic inclies. AVe have 
seen that the average cranial capacity of the lowest 
savages is probably not less than jice-sinha of that of 
tho highest civilized races, while the brain of the 
anthropoid apes scarcely amounts to one-third of that 
of man, in both cases taking the average; or the 
proportions may be more clearly represented by the 
following figures — anthropoid apes, 10 ; savages, 26 j 
civilized man, 32. But do these figures at all approxi- 
mately represent tlie re]ati\'e intellect of tho tliree 
groups ? Is the savage really no further removed frtHH 
the philosopher, and so much removed from the ape^ 
as these figures would indicate? In considering this 
question, we must not forget that the heads of savages 
vary hi size, almost as much as those of civilized 
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Europeans. Thns, wliilo the largest Teatonic skull 
in Dr. Davis' collectioa is 112-4 cubic inches, tliero is 
an Araucauian of 115'5, au Eaquimaux of 113*1, a 
Marquesan of 110(J, a Negro of 10o*8, and even an 
Australian of 10-1'5 cubic inchoR. We may, there- 
fore, fairly compare the savage with tlie highest 
European on tlic one side, and with the Orang, Chim- 
panzee, or G-orilla, on the other, and seo whether 
there ie any relative proportion between brain and 
intellect. 

Utaige of inUlUctnal power in ^fltn. — First, let ua 
consider what thia wonderful instrument, tlie brain, is 
capable of in its higher dovolopmonts. In Mr. (xaltoa'a 
interesting work ou " Horwlitary Qeniui*," he remarks 
on tlie enormous difference between tho intellectual 
power and grasp of the well-trained mathematician 
or man of science, and tho average Englishman. The 
number of marks obtained by high wranglers, ia often 
more than thirty times as great as that of tho men 
at the bottom of tho honour list, who are still of fair 
mathematical ability ; and it is the opinion of skilled 
examiners, that even this doos not represent the full 
difference of intellectual [wwer. If, now, we descend 
to those savage tribes who only count to three or five, 
and who 6nd it impossible to comprehend tho addition 
of two and three without having the objects actually 
before them, we feol that the chasm between them and 
the good mathemutician is so vast, that a thousand to 
ono will probably not fully express it. Yet we know 
that tho mass of brain might be nearly tho same in 
■L 1 
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both, or might not differ in a greater proportion than 
as 5 to G ; whence we may fitirly infer that the savaga 
possesses a hrain capable, if cultivated and developed, 
of performing work of a kind and degree far bejond 
what ho ever requires it to do. 

Again, let us consider the power of the higher or 
even the average civilized man, of forming abstract 
ideas, and carrying on more or less complex trains 
of reasoning. Our languages are full of terms to 
expreaa ahstrnct conceptions. Our business and onr 
pleasures involve the continual foresight of many con- 
tingencies. Our law, our government, and onr sciencot 
continually require ua to reason through a variety of 
complicated phenomena to the expected result. Even 
our games, such as chess, compel us to exercise alt 
these faculties in n remarkable degree. Compare this 
with the savage languages, which contain no wordi 
for abstract conceptions ; the uttor want of foresight 
of the savage man beyond his simplest necessities ; hii 
inability to combine, or to compare, or to reason on 
any general snbject that does not immediately appeal 
to his senses. So, in his moral and icsthetic facultii 
the savage has none of those wide sympathies with 
nature, those conceptions of the infinite, of the got 
of the snblime and beautiful, which are so largely" 
developed in civilized man. Any considerable develop- 
ment of these would, in fact, ho useless or even hurtful!! 
to him, since they would to some extent interfere 
the supremacy of those perceptive and animal fac.aliii 
on which his very existence often depends, ia 
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severe struggle he bas to carry on against nature and 
hiB fellow-man. Yet the rudiments of all these powers 
and feelings undoubtedly exist in him, since one or 
other of them frequently manifest themselves in ex- 
ceptional coses, or when some special circumstances 
call them furth. Somo tribes, such as the Santals, 
are remarkable for as pure a love of truth as the most 
moral among cirilized men. Tho Hindoo and tlio 
Polynesian have a high artistic feeling, the first traces 
of which are clearly visible in the rude drawings of 
the palaeolilliic men who were the contemporaries in 
France of tJie Ileindeor and tho Mammoth. Instances 
of unselfish love, of true gratitude, and of deep reli- 
gions feeling, sometimes occur among most savage 
races. 

On the whole, then, we may conclude, that the general 
moral and intellectual development of the savage, is 
not le&s removed from that of civilized man than has 
been shown to be the case in the one department 
of mathematics ; and from the fact that all the moral 
and intellectual faculties do occasionally manifest them- 
selves, wo may fairly conclude that they are always 
latent, and that the large brain of the savage man is 
much beyond bis actual requirements iu the savage 
state. 

IiitelUcl of Savoffes and of AnimaU comparetl. — Let 
us now compare the intellectual wants uf tho savage, 
and the actual amount of Intellect be exliihits, with 
those of the higher animals. Such races as the 
Andaman Islanders, the AostraUans, and the Tasuu- 
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nians, the Digger Indians of North America^ or tlie 
natives of Fuegia, pass tlieir lives so aa to reqnire 
the exercise of few faculties not possessed in an eqnal 
degree by many animals. In the mode of capture of 
game or fish, they by no means surpass the ingenuity 
or forethought of the jaguar, who drops saliva into 
the water, aud seizes the fish as tliey coma to eat it; 
or of wolves and jackals, who hunt in packs ; or of 
the fox, who buries his surplus food till he retjuires 
it. The sentinels placed by antelopes and by monkeys, 
and the various modes of building adopted by field 
mice and beavers, as well as the sleeping place of the 
orang-utau, and the troe-shelter of some of the Afri- 
can anthropoid apos, may well bo compared with the 
amount of care aud forethought bestowed by many 
savages in similar circumstances. His possessioQ of 
free and perfect hands, not required for locomotion, 
enable man to form and use weapons and implements 
which are beyond the physical powers of brutes j but 
having done this, he certainly does not exhibit more 
mind in using them than do many lower animals. 
What is there in the life of the savage, but the satisfv- 
ing of the cravings of appetite in the simplest and 
easiest way ? What thonglits, ideas, or actiooa are 
theroj that raise him many grades above the elephant 
or the apo ? Yet ho possesses, as we have seen, a 
brain vastly superior to theirs in size and complexity; 
and this brain gives him, in an undeveloped state^ 
faculties which he never requires to use. And if thyi 
is true of existing savages, how much more true 
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it have been of the men whose sole weapons were 
rndely clupped flints, and some of whom, we may 
fairly concludei were lower than any existing race ; 
while the only evidence yet in our possession sbowB 
them to liavo had brains fully aa capacious aa those 
of the average of the lower savage races. 

We see, then, tliat whether we compare the savage 
with the Iiipher developments of man, or with the 
brutes around him, we are alike driven to the con- 
clusion that in his largo and well -developed brain 
he possesses an organ quite disproportionate to his 
actual requirements — an organ that seems prepared in 
advance, only to be fully utilized as he progresses in 
civiliaiation. A brain slightly larger than that of tlie 
gorilla would, according to the evidence before us, 
fully have sufficed for the limited mental development 
of the savage; and we must therefore admit, that the 
large brain he actually possesses could never have 
been solely developed by any of tlinse laws of evolu- 
tion, whose essence is, that they lead to a degree of 
organization exactly proportionate to the wants of 
each species, never beyond those wants— that ao pre- 
paration can bo made for the future development of 
the race — that one part of tlie hotly can never increase 
in size or complexity, except in strict co-ordination to 
the pressing wants of the whole. The brain of pre- 
historic and of savage man seems to me to prove 
the existence of some power, distinct from that which 
has guided the development of tlio lower animals 
through their ever-varying forms of being. 



^ii THE imirs OF :fATUSJZ SElKCTWy ■ 

The Use of tfte Hairy Covering of Mamtiuilia, ] 
Let us now consider another point in man's organi- 
zation, tlie bearing of wlii(;}i lias been almost entirely < 
overlooked by writers on both sides of this question. , 
One of the most geoeral external characters of the | 
terrestrial mammalia is the hairy covering of the body, * 
which, whenever the akin is flexible, soft, and sensitive, 
forms a natural protection against the severities of cli- 
mate, and particularly against rain. That this is iti 
most important function, is well sho\t'n by the manael 
in Avbich the hairs are disposed so as to carry o&' tli 
water, by being iuvariably directed downwards froOl 
tho most elevated parts of the body. Thus, on the unden 
surface the hair is always less plentiful, and, 'm manyi 
cases, the belly is almost bare. The hair lies down- ' 
wards, on the limbs of all walking mammals, from tlisj 
shoulder to the toes, but in the orang-utan it is directcdJ 
from the shoulder to tho elbow, and again from tha! 
wrist to the elbow, in a reverse direction. This corr&- , 
sponds to the habits of the animal, which, when resting^ 
holds its long arms upwards over its head, or claspii 
a branch above it, so that the rain would flow dowi 
both the arm and fore-arm to the long hair which 
at the elbow. In accordance with this princiiJoj 
hair is always longer or more dense along tho Epiae> 
or middle of the back from the nape to the tail, often 
rising into a crest of hair or bristles on the ridge of th/a 
back. Tliis character prevails thi'ough the entire seriee 
of tho mammalia, from dte marsupials to the quadm- 
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mana, and by tliis long porsiatenco it must have ac- 
quired Bucb a powerful hereditary tendency, that wa 
should expect it to reappear continually even aDcr it 
had heen abolished by ages of the most rigid selection ; 
and v/e may feel sure that it never could have been 
completely abolished under the law of natural selec- 
tion, unless it had become so positively injurious as to 
lead to the almost invariable extinction of individuals 
possessing it 

The constant absence of Hair from re.rlain parts of 
Mail's Bodij a ranarkahU Pltetiomenon. 

In man the Iiairy eoverinj;; of the body has almost 
totally disappeared, and, what is very remarkable, it 
lias disapjjeared more completely from the back than 
from any other part of the body. Bearded and beard- 
less races alike have tho back smooth, and even when 
a considerable quantity of hair ap]>ears on the limbs 
and breast, tlie back, and especially the spinal region, 
is absolutely free, thus completely reversing the charac- 
teristics of all other mammalia. The Ainos of tho Kurile 
Islands and Japan are said to be a liairy race i but Mr. 
Bickmore, who saw some of them, and described them 
in a paper read belbro the Ethnological Society, gives 
no details as to where the hair naa moat abundant, 
merely stating generally, that " their chief peculiarity 
is their great abundance of hair, not only on tlie head 
and face, but over the whole body." This might very 
well bo said of any man who had hairy limbs and 
breast, unless it was specially stated that his back was 
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hairj) wliicb ia not done in this case. The h^ry famil 
in Birmah have, indeed, hair on the back rather longi 
than on the breast, thus reproducing tlie true mam 
malian character, but they have still longer hair on tJi^ 
face, forehead, and inside tlie ears, which is quite ab^ 
normal ; and the fact that tlieir teeth are all very im^ 
perfect, shows that this is a case of monstrosity ratbeC 
than one of true reversion to the ancestral type of matf 
before he lost his hairy covering. | 

Savage Man fceh Oie Want of tliis Hairy Cooerinff. 
We must now enquire if wo have any evidence tOE 
show, or any reason to believe, that a hairy covering ttt 
the back would be in any degree hurtful to savag^l 
man, or to man in any stage of his progress from htt 
lower animal form ; and if it were merely ueeless, couU| 
it have been bo entirely and completely removed i 
to bo continually reappearing in mixed races ? 
us look to savage man for some light on these point8i.j 
One of the most common habits of savages is to nstf 
some covering for the back and shoulders, even whe^ 
they have none on any other part of the body. Ths 
early voyagers observed with surprise, that the Tmm 
manians, both men and women, wore the kutgaroov 
skin, which was their only covering, not from anjl 
feeling of modesty, but over the shoulders to keep thftj 
back dry and warm. A cloth over the shoidders wt| 
also the national dress of the Maories. The Pata 
nians wear a cloak or mantle over the shoulders, aiu 
the Fuegians oHen wear a small piece of akin on I 
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back, laced od, and sKifled from side to side as the 
wind Llows. The Hottentots also wore a somewhat 
similar skin over the back, which they never removed, 
and in which they were buried. Even in the tropics 
most savages take precautions to keop their backs dry. 
The natives of Timor use the leaf of a fun palm, care- 
fully stitched up and folded, which they always carry 
with them, and which, held over the bnck, forms an 
admirable protection from the rain. Almost all the 
Malay races, as well as the Indians of South America, 
make great palm-leaf hats, four feet or more across, 
which they use during their canoe voyages to protect 
their bodies from heavy showers of rain ; and they 
use smaller liats of tho same kind when travelling 
by land. 

We find, then, that so far from there being any 
reason to believe tliat a hairy covering to the back 
could have been hurtful or even useless to pro-historic 
man, the habits of modem savages indicate exjictly the 
opposite view, as they evidently feel the want of it, and 
aro obliged to provide substitutes of various kinds. 
The perfectly erect posturc of man, may bo supposed to 
have something to do with the disappearance of the 
hair from his body, while it remains on his head ; but 
when walking, exposed to rain and wind, a man natur- 
ally stoops forwards, and thus exposes his back ; and the 
imdoubted fact, that most savages feel the effects of cold 
and wet most se\'ercly in that part of the body, suffi- 
ciently demonstrates that the Iioir could not have ceased 
to grow there merely because it was useless, even if it 
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were likelj that a character so long persistent in the 
entire order of mammalia, could have so oompletelj dis- 
appearedy under the influence of so weak a selectiTe 
power as a diminished usefulness. 

MarCa Naked Skin could not have been produced hy 

Natural Selection. 

It seems to me, then, to be absolutely certain, that 
** Natural Selection " could not have produced man*s 
hairless body by the accumulation of variations from a 
hairy ancestor. The evidence all goes to show that 
such variations could not have been useful, but must, 
on the contrary, have been to some extent hurtful. If 
even, owing to an unknown correlation with other 
hurtful qualities, it had been abolished in the ancestral 
tropical man, wo cannot conceive that, as man spread 
into colder climates, it should not have returned under 
the powerful influence of reversion to such a long per- 
sistent ancestral type. But the very foundation of 
such a 8U])position as this is untenable ; for we cannot 
su])poso that a character which, like hairiness, exists 
tliroughout the whole of the mammalia, can have be- 
come, in one form only, so constantly correlated with 
an injurious character, as to lead to its permanent 
suppression — a suppression so complete and efiectual 
that it never, or scarcely ever, reappears in mongrels 
of the most widely difierent races of man. 

Two characters could hardly be wider apart, than 
the aiie and development of man^s brain, and the dis- 
tribution of hair upon the surface of his body ; jet 
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they both lead us to the aamo conclusion — that some 
other power than Natural Selection has been engaged 
in his production. 

fcrt and Hands of Man, considered m DiffieitUieg on 
tlie Theory of Natural Selection. 

Tlierc arc a few other physical characteristics of 
man, that may just bo mentioned as offering similar 
difficulties, though I do not attach the same importance 
to them OB to tliose I liave already dwelt on. The 
specialization and perfuction of the hands and feet of 
man aeema difficult to account for. Throughout the 
nholo of the quadrumana the foot is prehensile; and a 
very rigid selection must therefore have been nee<led 
to bring about that arrangement of the bones and 
muscles, which has converted the thumb into a great 
toe, so completely, that the power of opposability is 
totally lost in every race, whatever some travellers 
may vaguely assert to the contrary. It is difficult to 
see wliy the prehensile power should have i)een taken 
away. It must certainly have been useful iu climb- 
ing, and tlie case of the baboons shows that it is qnite 
compatible with terrestrial locomotion. It may not 
he compatible with perfectly ea^y erect locomotion; 
but, then, Iiow can wo conceive that early man, as an 
animal, gained anything by purely erect locomotion ? 
Again, the hand of man contains latent capacities 
and powers which are unused by savages, and must 
have been even less used by palieolithic man and hia 
still ruder predecessors. It lias all the appearance of 
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an organ prepared for the nse of civilized man, and 
one which was required to render civilization possi- 
ble. Apes make little use of their separate fingers 
and opposable thumbs. Thej grasp objects rudelv 
and clumsily, and look as if a much less specialized 
extremity would have served their purpose as well. 
I do not lay much stress on this, but, if it be proved 
that some intelligent power has guided or determined 
the development of man, then we may see indications 
of that power, in facts which, by themselves, would 
not serve to prove its existence. 

The voice of man. — The same remark will apply 
to anotlier peculiarly human character, the wonder- 
ful power, range, flexibility, and sweetness, of tho 
musical sounds producible by the human larynx, 
especially in tho female sex. Tho habits of savages 
give no indication of how this faculty could have 
been developed by natural selection; because it is 
never required or used by them. The singing of 
savages is a more or less monotonous howling, and 
tho females seldom sing at all. Savages certainly 
never choose their wives for fine voices, but for rude 
health, and strength, and physical beauty. Sexual 
selection could not therefore have developed this won- 
derful power, which only comes into play among 
civilized people. It seems as if the organ had been 
prepared in anticipation of the future progress of man, 
since it contains latent capacities which are useless 
to him in his earlier condition. The delicate correla- 
1 1 tions of structure that give it such marvellous powers, 
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could not therefore liavo bcon acquired by meaas of 
natural selection. 

The Origin of some of Man's Menial FacuUm, hj the 
preservation of Useful Variations, not possible. 

Turning to the mind of man, we meet with many 
difficulties in attein])ting to onderstand, how those 
meiital faculties, which are especially human, could 
have been acquired by the preservatiou of uaefnl 
Tariations. At first sight, it would acoin that such 
feelings as those of abstract justice and benevolence 
could never havo been eo acquired, because they are 
incompatible with the law of the strongest, which is 
the essence of natural selection. But this la, I think, 
an erroneous view, because we must look, not to indi- 
viduals but to societies; and justice and benevolence, 
exercised towards members of the same trJbo, would 
certainly tend to strengthen that tribe, and give it 
a superiority over another in which the right of the 
strongest prevailed, and where consequently the weak 
and the sickly were left to perish, and the few strong 
ruthlessly destroyed the many who were weaker. 

But there is another doss of human Inculties that 
do not reganl our fellow men, and which cannot, 
therefore, be thus accounted for. Such are the cajia- 
city to form ideal conceptions of space and time, of 
eternity and infinity — the capacity for intense artistic 
feelings of pleasure, in form, colour, and composition — 
and for those abstract notions of form and number 
which render geometry and arithmetic possible. How 
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were all or uit of tbe»e facahiei Cnt dev^oped, whj 
they codil have been of no poanble use to 
Lis carlj stages of bari>uisin ? How coolii * 
selection," or stirviral of the fittest m ihe 
for existeace, at all fiivoar t&e denlojnneQt of 
powers so entirely removed from tbe material 
sitics of savage tnen, and whicli eren ddw, with o 
companitiTely high civilization, are, in tlieir 
ilcvelopnienls, in ad\-ance of the age, and appear 
liai'e relation rather to the fatnre of the 
to its actual stataa? 



D^kuity as to the Origin of the iforal Sau€. 
Exactly the same diffirnlty arises, when we endoarov 
to account for the development of the moral sense oi 
conscience in savage man ; for altliough the practice oj 
lit-novolcnce, honesty, or truth, may have been naefiu 
to the tribe poHReasIng tlieso virtues, that does not i'' 
nil Aooount for the pecniiar mnctHy, attached to i 
which eacli tribe considers right and moral, as a 
triutted with the very different feelings with wbitj 
they regard what is merely u»e/ul. The utilita 
hypothesis (which is the theory' of natural selection^ 
npiiliod to tho mind) seems inadequate to account fori 
the (lovclopmcnt of the moral sense. Tiiis subject haa I 
been recently much disciisawl, and I will liere onlyj 
give one example to illustrate my argument. ThaJ 
utilitarian sanclion for truthfulness is by no n 
very powerful or universal. Few laws enforce it. Nj 
very severe reprobation follows nntruth fulness. In s 
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sgea and coimtries, felsehood has been tboaght allow- 
able in love, and litudnble in war ; while, at tbo prcsont 
daj, it is held to be venial by the majority of mankind, 
in trade, commerce, and speculation. A certain amount 
of nntrntUfulness is a necessaiy part of politeness in 
the east and west alike, while eveo severe moralists 
have held a. lie justifiable, to elude an enemy or prevent 
a crime. Such being the difficulties with which this 
virtne has had to strng'gle, with bo many exceptions 
to its practice, with so many instances in which it 
brought ruin or death to ite too ardent devotee, how 
can we believe that considerations of utility could 
ever invest it with the mysterious sanctity of the 
highest virtue, — could ever induce men to vnlno 
truth for its own sake, and practice it regardless of 
consequences ? 

Yet, it is a fact, that such a mystical sense of wrong 
does attach to untruthfulness, not only among tlio 
higher classes of civilized people, but among whole 
tribes of utter savages. Bir Walter Elliott tells us 
(in his paper " On the Characteristics of the Popula- 
tion of Central and Southern India," published in 
the Journal of tlio Ethnological Society of London, 
vol. i., p. 107) that the Kurubars and Sautals, barbar- 
ous liill-tribes of Central India, are noted for veracity. 
It is a common saying tliat " a Kumbar alieai/x speaks 
the truth ; " and filajor Jervis says, " the Santals are 
the most truthful men I ever met with." As a re- 
markable instance of this quality the following fact is 
given. A number of prisoners, taken during tJb» 
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Santal insumvtion. were allowed to go free on parol 
to work at a cortain spot lor wages. After soi 
limo oholora attacked them and they were obliged 
lesavo, but ovor\- man of them returned and <rave i 
his oarniuiTS^ to the sruard. Two hundred savas 
with money in their ginlles, walked thirty miles ba< 
to priMMi rather than break their word I My ov 
exjx^rioni'O amonir savages has furnished mo wi 
simihir« alihoui^h le*s severely tested, instances ; ai 
we eannot avoid asking, how is it, that in these fc 
oases •' oxivrionoos of utility" have left such an ovc 
whelmiui; iini^rv^s>ion, while in so many others th 
have lott none ? The oxjx^riences of savage men 
roifsirvls the utilitv of trutlu must, in the lon^j ru 
Ik» pnMty nearly Oipial. How is it, then, that in soi 
oases the result is a sanoiitv which overrides all co 
siderations K^^i personal advantage, while in others the 
is hanllv a ruJiment of such a feeling ? 

The intuitional theory, which I am now advoeatin 
explains this by the supposition, that there is a feeling 
a sense of right and wrong — in our nature, antec^de 
to and indoix^ndent of experiences of utility. Whc 
free play is allowed to tho relations between man a: 
man, this feeling attaches itself to those acts of ui 
versal utility or self-sacrifice, which are the })rodu< 
of our affections and sympathies, and which we tei 
moral ; while it may be, and often is, perverted, 
give the same sanction to acts of narrow and oo 
ventional utility which arc really immoral, — as wli 
the Hindoo will tell a lie, but will sooner stan-e th 
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eat unclean food ; and looks upon the marriage of 
adiUt females as gross immoralitj. 

Tho strength of the moral feeling will depend upou 
individual or racial constitution, and on edufiiUon 
and habit; — the acts to which its saoctioDS are applied, 
will depend upon how far tho simple feelings and aflec- 
tions of onr nature, havo been modified by custom, 
by law, or by religion. 

It is diflGcult to conceive that sudi an intense and 
mystical feeling of right and wrong, (so intense as 
to orercomo all ideas of personal advantage or utility), 
could have been developed out of accumulated ancestral 
experiences of utility ; and sUU more difficult to under- 
stand, how I'eclings developed by one set of utilities, 
could be transferred to acts of which tho utility was 
partial, imaginary, or altogether absent. But if a 
moral sense is an essential part of our nature, it is 
easy to see, that its sanction may often be given to 
acts which are useless or immoral ; just as the natural 
appetite fur drink, is perverted by the drunkard into 
tho means of his destruction. 



Siiinmaiy of the Ar^tnenl as to the Insu^ienci/ iif 
Natnral Selection to account for the Dereloinittnt of 
Man. 

Briefly to resume my argument — I have shown that 
the brain of the lowest savages, and, as far as we yet 
know, of ttie pre-historic races, is little inferior in size 
to tliat of die highest types of man, and immensely 
superior to that of the higher animals ; while it is 

1 K*l. 
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universally admitted that quantity of brain ia one 
tliu most important, and probably the most essential, 
the elements which determine mental power. Yet tl 
mental recjuirements of savages, and the faculties a 
tiially exercised by them, are very little above those 
animals. The higher feelings of pure morality and r 
iiniMl emotion, and the ix)wer of abstract reasoning ai 
ideal conception, are useless to them, are rarely if ev( 
manifested, and have no imjwrtant relations to the 
liabits, wants, desires, or well-being. They possess 
mental organ beyond their needs. Natural Selectio 
could onlv have endowed sava^^e man with a brain 
little superior to that of an ape, whereas ho actuall 
pi>ssesses one very little inferior to that of a philo 
Hopher. 

T1k» solt, naked, sensitive skin of man, entirely fre 
from that hairy covering which is so universal anion; 
othor mammalia, cannot be explained on the theorj' c 
natural selection. The habits of savages show tha 
thcv feel the want of this covering, which is most com 
]>letelv absent in man exaetlv where it is thickest ii 
other aniniali*. We have no reason whatever to be 
lievi\ that it could have been hurtful, or even useless t< 
primitive man: and, under these circumstances, its com 
plctt* abolition, shown by its never reverting in niixec 
bnu'ds, is a demonstration ol* the agency of some othci 
power than the law of the survival of the fittest, in th( 
devcloj^nuMit of man from the lower animals. 

Other characters show difKculties of a similar kind 
though not perhaps in an ecpial ilegree. The structure 




of the human foot aad hiind seem umiocessiu-ily perfect 
for the needs of savage nmn, io whom thej are as 
completely and as humanly developed as in tlio higl 
races. The structure of tlie human larynx, giving the 
power of speech and of producing musical sounds, and 
■especially its ostreme development in the female sex, 
aro shown to he beyond the needs of savages, and from 
their knonn habits, impossible to Iiavo been acquirod 
either by sexual selection, or by survival of the fittest. 

The mind of man offers argoments iu tlie same direc- 
tion, hardly less strong than those derived from his 
bodily structure. A number of his mental faculties 
Lave no relation to his follow men, or to his material 
progress. The power of conceiving eternity and in- 
finity, and all those purely abstract notions of form, 
number, and harmony, which play so large a part in 
the lite of civihsed races, aro entirely outside of the 
■world of thought of the savage, and have no influonce 
on his individual existence or on that of his tribe. 
They could not, therefore, have been developed by any 
preservation of useful forms of thought ; yet we find 
occasional traces of them amidst a low civilization, and 
at a time when they could have had no practical effect 
on the success of the individual, the family, or the 
race ; and the development of a moral sense or con- 
science by similar means is equally inconceivahle. 

But, on the other hand, we find that every one of 
ihcso characteristics is necessary for the full develop- 
ment of human nature. The rapid progress of civi- 
ijzation under favourable conditions, would not bo 
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possible, were not the organ of the mind of man pre- 
pared in advance, fully developed as regards size^ 
structure, and proportions, and only needing a few 
generations of use and habit to co-ordinate its com- 
plex functions. Tlie * naked and sensitive skin, by 
necessitating clothing and houses, would lead to the 
more rapid development of man's inventive and con- 
structive faculties ; and, by leading to a more refined 
feeling of personal modesty, may have influenced, to a 
considerable extent, his moral nature. TKe erect form 
of man, by freeing the hands from all locomotive uses^ 
has been necessary for his intellectual advancement; 
and the extreme perfection of his hands, has alone 
rendered possible that excellence in all the arts of civili- 
zation which raises him so far above the savage, and 
is perhaps but the forerunner of a higher intellectual 
and moral advancement. The perfection of his vocal 
organs has first led to the formation of articulate 
speech, and then to the development of those exqui- 
sitely toned somids, which are only appreciated by the 
higher races, and which are i)robably destined for more 
elevated uses and more refined enjojinent, in a higher 
condition than we have yet attained to. So, those 
faculties which enable us to transcend time and space^ 
and to realize the wonderful conceptions of mathe- 
matics and pliilosophy, or which give us an intense 
yearning for abstract truth, (all of which were occasion- 
ally manifested at such an early period of human his- 
tory as to be far in advance of any of the few practical 
applications which have since grown out of them), are 
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evidently essential to the perfect development of man 

fts a spiritual being, bnt are utterly incoiiceiv-able as 

I having been prodnced throngh the action of a law 

' ivhich looks only, and can look only, to the immediate 

material welfare of the individual or the race. 

The inference I would draw from this class of phe- 
nomena ia, that a superior intelligence has guided the 
development of man in a definite direction, and for a 
special purjmse, Just as man guides the development of 
many animal and vegetable forms. The laws of evolu- 
tion alone would, perhaps, never have produced a grain 
80 well adapted to man's nso as wheat and maize ; such 
fruits as tho seedless banana and bread-fruit; or sucli 
animals as tho Guernsey milch cow, or the I^ndon 
dray-horse. Yet these so cioscly rosomblo tlio unaided 
productions of nature, that wo may woU imagine a 
being who had mastered the laws of dovelopmpnl of or- 
ganic forma through past ages, refusing to believe that 
any new power hod been concerned in their produc- 
tion, and scomfidly rejecting the theoiy (as my tlieorj- 
will be rejected by many who agree with me on oUier 
points), that in tliese few cases a controlling intelli- 
gence had directed the action of the laws of variation, 
multiplication, and survival, for his own purposes. We 
know, however, that this has been done ; and we must 
therefore admit tlie possibility that, if wo are not tho 
highest intelligonees in the universe, some higher intel- 
ligence may have directiHl the process by which the 
human race was developed, by means of more subtle 
agencies than we are acquainted witli. At tlie snmo 
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time I must confess, that this theory has the disadvan- 
tage of requiring the intervention of some distinct indi- 
vidual intelligence, to aid in the production of what wo 
can hardly avoid considering as the ultimate aim and 
outcome of all organized existence — intellectual, ever- 
advancing, spiritual man. It therefore implies, that 
the great laws which govern the material universe were 
insufficient for his production, unless we consider (as 
we may fairly do) that the controlling action of such 
higher intelligences is a necessaiy part of those laws, 
just as the action of all surrounding organisms is one of 
the agencies in organic development. But even if my 
particular view should not be the true one, the difficul- 
ties I have put forward remain, and I think prove, that 
some more general and more fundamental law under- 
lies that of " natural selection." The law of "uncon- 
scious intelligence" pervading all organic nature, put 
forth by Dr. Laycock and adopted by Mr. Murphy, is 
such a law ; but to my mind it has the double disad- 
vantage of being both tmintelligible and incapable of 
any kind of proof. It is more probable, that the true 
law lies too deep for us to discover it ; but there seems 
to me, to be ample indications that such a law does 
exist, and is probably connected with the absolute ori- 
gin of life and organization. 

The Origin of Consciousness. 

The question of the origin of sensation and of thought 
can be but briefly discussed in this place, since it is a 
subject wide enough to require a separate volume for 
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its proper treatment. No pliysjolugist or philosopher 
has yet ventured to propouiiil an intelligible theory, of 
how Bensntion may possibly be a pro<luct of organiza- 
tion ; while many liave declared the passage from mat- 
ter to mind to be inconceivable. Id bis presidential 
address to the Physical Section of the British Associa- 
tion at Norwich, in 1868, Professor Tyndall expressed 
himscli" as follows : — 

" Tiio passage from the physics of the brain to the 
corresponding facts of consciousness ia unthinkable. 
Granted that a definite thought, and a definite mole- 
cular action in the brain occur simultaneously, wo do 
not possess the intellectual organ, nor apparently any 
rudiment of the organ, which would enable us to pass 
by n process of reasoning from the one jitienomenon 
to the other. They appear together, but wo do not 
know why. AVere our minds and senses so expanded, 
strcngUiened, and illuminated as to enable us to see and 
feel the very molecules of tlie brain ; were we capable 
of following all their motions, all their groupings, all 
tlieir eleclrio discharges, if such there be, and were wo 
intimately acquainted with the corresponding states of 
thought and feeling, we shotdd be as far as over from 
the solution of the problem, 'How are these physical 
processes eoimected with tlie fects of consciousness?* 
The chasm between the two classes of phenomena would 
still remain intellectually impassable." 

Id his latest work("An Introduction to the Classifica- 
tion of Animals,") published in 1859, Professor Huxley 
unhesitatingly ndojiU the "well founded doctrine, that 
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life is the cause and not the consequence of organiza- 
tion." In his celebrated article " On the Physical 
Basis of Life," however, he maintains, that life is a 
property of protoplasm, and that protoplasm owes its 
properties to the nature and disposition of its molecules. 
Hence he terms it " the matter of life," and believes 
that all the physical properties of organized beings are 
due to the physical properties of protoplasm. So far 
we might, perhaps, follow him, but he docs not stop 
here. He proceeds to bridge over that chasm which 
Professor Tyndall has declared to be " intellectually 
impassable," and, by means which he states to be 
logical, arrives at the conclusion, that our " thoughts 
are the expression of molecular changes in that matter 
of life which is tlie source of our otJier vital phenmnena.^'* 
Not having been able to find any clue in Professor 
Huxley's writings, to the steps by which he passes from 
those vital phenomena, which consist only, in their 
last analysis, of movements of particles of matter, to 
those other phenomena which we term thought, sensa- 
tion, or consciousness ; but, knowing that so positive an 
expression of opinion from him will have great weight 
with many persons, I shall endeavour to show, with as 
much brevity as is compatible with clearness, that this 
theory is not only incapable of proof, but is also, as it 
appears to me, inconsistent with accurate conceptions of 
molecular physics. To do this, and in order further to 
develop my views, I shall have to give a brief sketch 
of the most recent speculations and discoveries, as to 
the ultimate nature and constitution of matter. 
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The Kature of Matter. 



It has been loiig seen by the best thinkers on the 
subject, that atoms, — considered aa minute solid bodies 
from which emanato the attractive and repulsive forces 
nhi<h give whal we torm matter Ha properties, — could 
ser^e no purpose whatever ; since it is universally 
admitted that the supposed atoms never touch each 
other, and it cannot ho conceived that these homo- 
geneous, indivisible, solid units, arc thomaclves the 
ultimate caiue of the forces that emanate from their 
centres. As, therefore, none of the properties of matter 
can be due to the atoms themselves, but only to the 
forces wliich emanate from the points in space indi- 
cated hy the atomic centres, it is logical continually 
to diminish their &\7A! till they vanish, leaving only 
localized centres of force to represent them. Of the 
various attempts that have been made to show how 
the properties of matter may be due to sucli moditied 
atoms (i-onsidered as mere centres of force), the most 
successful, because the simplest and the moat logical, is 
that of Mr. Ba^'ma, who, in his "Molecular Mechanics,'' 
has demonstrated how, from the simple assumption of 
such centres having attractive and repulsive forces 
(botli varying according to the same law of tlio in- 
verse squares as gravitation), and by grouping thom in 
symmetrical figures, consisting of a repulsive centre, an 
attractive nucleus, and one or more repulsive cnrelopos, 
we may explain all the general properties of matter ; 
and, hy more and more complex arrangements^ even 
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the special chemical, electrical, and magnetic properfciea 
of special forms of matter.* Each chemical element 
will thus consist of a molecule formed of simple atomsy 
(or as Mr. Bayma tenns them to avoid confusion, 
"material elements") in greater or less number and 
of more or less complex arrangement ; which molecule 
is in stable equilibrium, but liable to be changed in 
form by the attractive or repulsive influences of diflfer- 
ently constituted molecules, constituting the phenomena 
of chemical combination, and resulting in now forms 
of molecule of greater complexity and more or less 
stability. 

Those organic compounds of which organized beings 
arc built up, consist, as is well kno\vn, of matter of an 
extreme complexity and great instability; whence re- 
sult the changes of form to which it is continually 
subject. This view enables us to comprehend the possi- 
bUiti/y of the phenomena of vegetative life being due to 

* Mr. Bay ma's work, entitled " The Elements of Molecular 
Mechanics," was published in 1866, and has received less 
attention than it deserves. It is characterised by great 
lucidity, by logical arrangement, and by comparatively simple 
geometrical and algebraical demonstrations, so that it may 
be understood and appreciated with a very moderate know- 
ledge of mathematics. It consists of a series of Propositions, 
deduced from the known properties of matter; from these 
are derived a number of Theorems, by whose help the more 
complicated Problems are solved. Nothing is taken for 
granted throughout the work, and the only valid mode of 
escaping from its conclusions is, by either disproving the 
fundamental Propositions, or by detecting fallacies in the 
subsequent reasoning. 
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an aJmost infioito complexity of molecular combumtioDs, 
subject to definite cbanges under the stimuli of lieat, 
motstnro, light, electricity, and probably some unknown 
But tliifl gront(T and greater complexity, even 
if carried to an infinite extent, cannot, of itself, have 
the slightest tendency to originate consciousness in such 
molecules or groups of molecules. If a material ele- 
ment, or a combination of a thousand matt^rlal elomenta 
in a molecnie, are alike unconscious, it is imjmsaihle 
for us to believe, that the mere addition of one, two, 
or a thousand other material elements to form a more 
complex molecule, conld in any way tend to produce 
a self- conscious existence. The things are radically 
distinct. To say that mind is a product or function 
of protoplasm, or of its molecular changes, ia to use 
words to which we can attach no clear conception. 
You cannot liave, in the whole, what does not exist 
in any of the parts ; and those who argue thus should 
put forth a definite conception of matter, with clearly 
enunciated pro]>ortics, and show, that the neoessary 
result of a certain complex nrrnngemcnt of the ele- 
ments or atoms of that matter, will ho tbo production 
of self-consciousness. There is no esca]«> from this 
dilemma, — cither all matter is conscious, or conscious- 
ness is something distinct from matter, and in the 
latter case, its presence in materia! forms is a proof 
of tlie existence of conscious beings, outside of, and 
independent of, what we term matter. 

Matter is Force. — The foregoing considerations lead 
us to the vcr)' important conclusion, that matter is 
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essentially force, and nothing but force; that matter, 
as popularly understood, does not exist, and is, in fact, 
philosophically inconceivable. When we touch matter, 
we only really experience sensations of resistance, im- 
plying repulsive force ; and no other sense can give us 
such apparently solid proofs of tlie reality of matter, as 
touch does. This conclusion, if kept constantly present 
in the mind, will be found to have a most important 
bearing on almost every high scientific and philoso- 
phical problem, and especially on such as relate to oni 
own conscious existence. 

All Force is probably Will-Force. — If we are satis- 
fied that force or forces are all that exist in tlie ma- 
terial universe, we are next led to enquire what is 
force ? We are acquainted with two radically distinct 
or apparently distinct kinds of force — the first consists 
of the primary forces of nature, such as gravitation, 
cohesion, repulsion, heat, electricity, &c ; the second is 
our own will-force. Many persons will at once deny 
that the latter exists. It will be said, that it is a mere 
transformation of the primary forces before alluded to ; 
that the correlation of forces includes those of animal 
life, and that loill itself is but the residt of molecular 
change in the brain. I think, however, that it can 
be shown, that this latter assertion has neither been 
proved, nor even been proved to be possible; and 
that in making it, a great leap in the dark has 
been taken from the known to the unknown. It 
may be at once admitted that the rmiscalar force 
of animals and men, is merely the transformed energy 
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derived from the primary forces of nature. So macb 
has been, il' not rigidly proved, yet rendered highly 
probable, and it is in perlect accordance with all 
our knowledge of natnral forces and naturd laws. 
But it cannot bo contended that the physiological 
balance-sheet has ever been so accurately struck, tliat 
we are entitled t« say, not one-thousandth part of a 
grain more of force has been exerted by any organized 
body or in any part of it, than has been derived from 
the known primary forces of the material world. If 
that wore so, it would absolutely n^ativo the existence 
of will ; for if will is anything, it is a jxiwer that directs 
the action of the forces stored up in the body, and it 
is not conceivable that this direction can take place, 
without the exercise of some force in some part of thi; 
organism. However delicately a machine may be con- 
structed, with the most exquisitely contrived detents 
to release a weight or spring by the exertion of the 
smallest possible amount of force, some external force 
will always be required; so, in the animal machine, how- 
ever minute may be the changes required in the cells ur 
fibres of the brain, to eet in motion the ner^-e currents 
which loosen or cxdte the pent up forces of certain 
tnuBcles, eome force must bo retjnired to effect thoso 
changes. If it is said, " those cliajiges are automatic, 
and are set in motion by external causes," then one 
essential pm-t of our conaciousness, a certain amount 
of freedom in willing, is annihilated ; and it is incon- 
ceivable how or why there should have arisen any 
consciousness or any apparent will, in such purely 
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automatic or^nisms. If this were so, our apparent 
WILL woulil Iv a ilolusion, and Professor Huxley's be- 
liof — •* Ui:ir our \-olition counts for somethinor as a con- 
d5tiv>n of tlio course of events," would be fallacious, 
simv our volition would then be but one link in the 
ol;a:n of event?, counting for neither more nor less 
ihan a:n' oiher link wliatever. 

Ik thoroioxv, we have traced one force, however mi- 
nuu\ to an ori:jin in our own will, while wo have no 
knowloiip.'^ of anv other primary cause of force, it does 
not sivni an imj^robable conclusion that all force mav 
Iv w:!!-fonv : and tlius, that the whole universe, is not 
uiort^: v i;o:x^n^lor.t on. but aotually ?>, the will of higher 
inu 'lijTv :uH\ii or of one Supreme Intelligence. It has 
Uvr. ofwn said ib.a: the true poet is a seer ; and in the 
noble vorik^ of an A'.r.orioan ix)etess, we find expressed, 
>xhat m:\v pn'^vo io be the highest fact of science, the 
nob'.ost truth ot' pb.i:o>o:^hv : 

ii\\l %^f ;ho Or.r.iitc^ and t lie Rose I 

iv^ul of tho :>i\irrow and the Bee! 
T:;o r.i;jV.:v tiv-.o ot iViu:; flows 

TV.Vv^uj^h ooir.i'.Uv:? ohann«.ls, L-.^rd, from tLee. 
It \\i]^s to li:V i-.i irr/i.^^i and tlowors, 

Thnnic^i o>i*rv ciMdo of Ivincr nins, 
'NVhilo fivni C:v.itio:i*s radiant towers 

Its jrlorv {lanio* in Siars and Suns, 

Condnnon. 

These speculations are usuallv held to be far bevond 
the bounds of science ; but they appear to me to be 
more Intimate deductions from the facts of science. 
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than those which consist in redaoing the whole universe, 
not merely to matter, but to matter conceived and 
defined so as to be philosophicallj inconceivable. It 
is surelj a great step in advance, to ^et rid of the 
notion that matter is a thing of itself, which can exist 
per se, and must have been eternal, since it is supposed 
to be indestructible and uncreated, — that force, or the 
forces of nature, are another thing, given or added to 
matter, or else it« necessary properties, — and tlint 
mind is yet another thing, either a product of this 
matter and its supposed inherent forces, or distinct 
from and co-existent with it; — and to be able to snb- 
Btitute for this complicated theorj-, which leads to 
endless dilemmas and oontrad let ions, the far simjiler 
and more consistent belief, that matter, as an entity 
distinct from force, does not exist ; and that force 
is a product of mind. Philosophy had long demon- 
stratc<l our incapacity to prove the existence of matter, 
as usually conceived; while it admitted the demon- 
stration to each of us of onr own self-conscious, ideal 
existence. Science has now worked its way up to 
the same result, and this agreement betweoo them 
should give ns some confidence in their combined 
teaching. 

The view we have now arrived at seems to me 
more grand and sublime, as well as far simpler, than 
any other. It exhibits the universe, as a universe 
of intelligence and will-power; and by enabling us to 
rid ourselves of the impossibility of thinking of mind, 
but as connected witJi our old notions of matter., 
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opens up infinite possibilities of existence, connected 
with infinitely varied manifestations of force, totallj 
distinct from, yet as real as, what we term matter. 

The grand law of continuity which we see pervading 
our universe, would lead us to infer infinite gradations 
of existence, and to people all space with intelligence 
and will-power ; and, if so, we have no difKcalty in 
believing that for so noble a purpose as the progressive 
development of higher and higher intelligences, those 
primal and general will-forces, which have sufiiced 
for the production of the lower animals, should have 
been guided into new channels and made to converge 
tn definite directions. And if, as seems to me probable, 
this has been done, I cannot admit that it in any 
<legree affects the truth or generality of Mr. Darwin's 
great discovery. It merely shows, that the laws of 
organic development have been occasionally used for 
a special end, just as man uses them for his special 
ends; and, I do not see that the law of "natural 
selection " can be said to be disproved, if it can be 
shown that man does not owe his entire physical and 
mental development to its unaided action, any more 
than it is disproved by the existence of the poodle 
or the pouter pigeon, the production of which may 
have been equally beyond its undirected power. 

Tlie objections which in this essay 1 have taken, to 
the view, — that the same law which appears to have 
rsufficed for the development of animals, has been alone 
ihe cause of man's superior physical and mental nature, 
— will, I have no doubt, be over-ruled and explained 
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away. But I venture to think they will nevertholess 
maintain their ground, and that they can only bo 
met by the discovery of new facta or new laws, of 
oatoro very dilferent from any yot known to us. 
I can only hope that my treatment of the subject, 
though necessarily very meagre, has been clear and 
intelligible ; and that it may prove suggestive, both 
to the opponents and to the upholders of the theory 
of Natural Selection, 
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ABRAA'AS grosstdarutia, HO. 
Acanthotntus dormlLf, 04. 
Accipiter piieaius, 107. 
AciLBiD.K, the subjects of miniicry, 
85, m. 

Acroni/cta pai, protectiTC colouring 
of, (ii. 

Adaitation brought about by gene- 
nil laws, 1^70 ; looks like design, 
281. 

J^iKKiwj: mimic Ilvmenoptera, 
90. 

Ag.a^^siz, or embryonic character of 
ancient animals, 301. 

Agnia fawiata^ mimics another 
Longicom, 95. 

jigri&pis aprUina, protective colour- 
ing of, 62. 

Alcedinid.e, sexual colouring and 
nidification of, 240. 

Amadi>-a, sexual colouring and ni- 
dification of, 243. 

Ampelid^s, sexual colouring and 
nidification of, 24;^. 

ANCnrLOTHERIl'M, 300. 

Andrexid.!:, 98. 

An</r<rcum sesquipedide, 272; its 

fertilization by a large motli, 

275. 

Animal-s senses and faculties of, 
127 ; inteUect of, compared with 
that of saragies, 341. 

Alt isocKKiifii, 92. 

Anoa, 106. 



ASOPLOTFIKRIUM, 290. 

Anthribid.e, mimicry of, 94; di- 
morphism in, 155. 

Anthrocera filii>enduUf^ 120. 

A.NTiiROPOLor.isT8, widc difference 
of opinion among, as to origin 
of human races, 304; conflict- 
ing views of, harmonized, 321. 

Antiquity of man, 303, 322. 

Apatiitp, 98. 

Apparent exceptions to law of co- 
lour and nidification, 253. 

Aquatic birds, why abundant, 32. 

Araschnia prorsa^ 154. 

Arciiego.haurus, 300. 

Arcileopteryx, 300. 

Architecture of most nations de- 
rivative, 228; Grecian, false in 
principle, 226. 

Arctic animals, white colour of, 
50, 51. 

Argyll, Duke of, on colours of 
Woodcock, 53 ; on mind in na- 
ture, 265 ; criticism on Darwin's 
works, 269 ; on humming birds 
282 ; on creation by birth, 287. 

AsiLua, 97. 

Aspects of nature as infiuencing 
man's development, 317. 

BABIRUSA, 196. 
Balance in nature, 42. 
Barriivgton, Hon. Dainet, on song 
of birds, 220. 
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Babilornis, 196. 

BiTEfl, Mr., first adopted the word 
" mimicrv/' 75 ; his obserrationa 
on Leptalis and Heliconidff , 82 ; 
his paper explaining the theory 
of mimicry, 83; objections to 
his theory, 108; on yariation, 
165 ; on recent immigration of 
Amazonian Indians, 214. 

Batma, Mr., on "Molecular Me- 
chanics," 363, 364. 

Beauty in nature, 282; not uni- 
Tersal, 284 ; of flowers useful to 
them, 285; not giren for its own 
sake, 285. 

Birds, possible rapid increase of, 
29 ; numbers that die annimlly, 
30 ; mimicry among, 103 ; dull 
colour of females, 114; nidi- 
fication as affecting colour of 
females, 116 ; refusing the 
gooseberry caterpillar, 119 ; the 
highest in rank and organiza. 
tion, 137 ; dimorphism in, 15.') ; 
why peculiar nest built by each 
species, 215-219; build more per- 
fect nests as they grow older, 
224, 227; alter and improve 
their nests, 226; sexual differ- 
ences of colour in, 239. 

Bomhu8 hortarum, 90. 

Bombi/d'la garrulu^ colours and 
nidification of, 255. 

BOMBYLIUS, 98. 

Brain of the sarago but slightly 
less than that of civilized man, 
336 ; size of, an important ele- 
ment of mental power, 335 ; of 
savage races larger than their 
needs require, 338, 34-*) ; of uian 



and of anthropoid apes com- 
pared, 338. 

Broca, Professor Paul, on the fine 
crania of the cave men, 337. 

Brt/ophila glandifera and B. perla 
protectively coloured, 63. 

BucEROTiDA, sexual colouring and 
nidification of, 241. 

BrccoNiDJE, sexual colouring and 
nidification of, 241. 

BrPF-Tip moth, resemUee a broken 
stick, 62. 

Buildings of various races do not 
change, 213. 

BrpRESTiDJE, resembling bird's 
dung, 57 ; similar colours in 
two sexes, 114. 

BuTTKRFLiRS, valuc of , in studying 
" natural selection,** 131 ; varie- 
ties of, in Sardinia and Isle of 
Man, 178. 

CACIA anthriboides, 94. 

Callirona ace$ta^ protective colour- 
ing of, 59. 

Calornis, 239. 

Capitonidjs, sexual colouring and 
nidification of, 241. 

CapTiolymma stifgium^ 94. 

Carabid.e, special protection 
among, 72; similar oolouring 
of two sexes, 114. 

Cassid£, resemble dew drops, 68. 

Caterpillars, mimicking a poi- 
sonous snake, 99 ; gaudj co- 
lours of, 117 ; various modes of 
protection of, 118; gooseberry 
caterpillar, 1 19 ; Mr. Jenner 
Weir's observations on, 119; 
Mr. A. G. Butler's observations 
on, 121. 
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Crickxts mimicking sand waspi, 
98. 

Crtptodontia, 299. 

CttcuUia Vfrba«cit 120. 

CuRCULiONiDJE, oft«n protected by 
hard covering, 71 ; similar co- 
lour! of two sexes, 114. 

Cuviera squamaia^ 258. 

Ci/clo})rplus batesiif 02. 

Cykopitiieci's, llWi. 

Cynthia arsino€y 172. 

DANAID.^, the subjects of mimi- 
cry, 85, 80. 

Danai* eripjtujt^ 88; chiyaijypus^ 
112; sobritM^ 179; aglaia, 179; 
tytia, 180. 

Darwin, Mr., his principle of uti- 
lity, 47 ; on cause of colour in 
flowers, 127, 262; on colours of 
caterpillars, 118; on sexual co- 
louration, 2(i0; his metaphors 
liable to misconception, 209 ; 
criticism of, in North British 
Review f 291. 

Pkhkrt animals, colours of, 49, 50. 

DiADEMA, species of, mimic Danai- 
dae, Si\ 87: female with male 
colouration, 112. 

Diadema misippuSf 112; D. ano- 

mala, 113. 
Diaphora mendicn, 89. 

DlCNYODONTIA, 299. 

D1CROURU8, 25'J. 
Diloba cotruleocephala, 120. 
DiMORriiisM, 145; in beetles, 155; 
in birds, 155; illustrated, 157. 
BlNOSAURIA, 298. 

DiPT£RA mimicking wasps and 

bees, 97. 
Doliops curcuiionides, 91. 



BoiuBSTiCATED animali, their 
tial difference from wild ones, 
38-41. 

BOTTKRELL, 251. 

Drusilla, mimicked by three ge- 
nera, 181. 
Drusilla bioculafa, 180. 
Dytiscus, dimorphism in, 155. 

EGYPTIAN architecture, intro- 
duced, 225. 
fJlapafulvius, E. coralHnus, E. lent- 

niscatus, 101 ; E. mipartitus, E. 

Umniscatus, E. hemiprichii, 102. 
Enodes, 196. 
Ennomus, autumnal colours of this 

genus, 62. 
Eos/uscatn, dimorphism of, 15.>. 
Equi's, 299. 

Eronia tritcea, 172 ; valeridt, 172, 
Eroschema power i, 93. 
Erycinid.e mimic Heliconidic, 84. 
Erythroplatis corall{fer, 92. 
Estrelda, sexual colouring and 

nidification of, 243. 
E1TCNEMID.E, mimicking a Malaoo- 

derm, 93. 
Eudromias nwrineliu;*, 251, 
Euglossa dimidiata^ 98. 
EuMORPinD.E, a protected group, 

72 ; imitated by Longiooms, 92. 

Ei'PLCEA, local modifications of co- 
lour in, 173. 

Euplata midamwf, 87-113, 179* 
E. rhada/nanthusj 87, 179, 

Eurhinia tneyalonice^ 172; polv- 
nice, 172. 

EuRYL^AMiD.B, sexual colouring and 
nidification of, 243. 

Extinct animals, intermediate 
forms of, 298. 
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Herbert, Ker. W., on song of 

birdB, 221. 
Hesperidje, probable means of 

protection of, 176. 
HsOTHESis, longicoms reeembling 

ants, 96. 
Hestia leuconoe^ 180. 
Hewitsoic, Mr., 131. 
HipPARioif, 209. 

HlPPOTIIERH'M, 299. 

HisPiDJi, imitated bj Longicoms, 

92. 
HoLOTiirRiD.E, 258. 
Homalocranium semicinctum^ 101 . 
Hooker, Dr., on the value of the 

"specific term," 165. 
HouKES of American and Malay 

races contrasted, 213. 
Huxley, Professor, on "Physical 

Basis of Life," 362 ; on xolition, 

368. 

IlYiEXlCTIS, 300. 

Hybernia, wintry colours of this 

genus, 62. 
Hymexoptera, large number of, 

peculiar to Celebes, 196. 

ICTERID^E, sexual colouring and 
nidiflcation of, 244. 

ICTUYOPTERYGIA, 298. 

Ideopsis daoft, 180. 

Imitation, the effects of, in man's 
works, 212. 

Ixdiass, how they trayel through 
trackless forest p, 207. 

IxsECTs, protective colouring of, 
r)6 : mimicking species of other 
orders, 97; senses of, perhaps 
different from ours, 202, 203. 

Instinct, how it may be best stu- 
died, 201 ; definition of, 203 ; 



in many caaee aarazned without 
proof, 205 ; if poasened by man, 
206; nipposed, of Indiana, 207; 
supposed to be ahown in the 
construction of birda* nesta, 211. 

I.xtellbct of sayagea compared 
with that of animala, 341. 

Intellectual power, range of, in 
man, 339. 

Iphias glaucippe^ 172. 

Itiiomia, mimicked by Leptalis^ 83. 

Ithomia UerdinOy mimicked by four 
groups of Lepidoptera, 84. 

JAVA, relations of, to Sumatra 

and Borneo, 193. 
Jamaica swift altering position of 

nest, 228. 
Jekdon, Mr., on incubation by 

males in Tumix, 115. 

KALLIMA inachis and KaUima 
paralekta^ wonderful resem- 
blance of, to leares, 59^1. 

LABYRINTHODONTIA, 298, 
300. 

Lares as cases of imperfect adapt- 
ation, 278. 

Laniao£, sexual colouring and ni- 
dification of, 245. 

Lamarck's hypothesis rery dif- 
ferent from the author's, 41. 

Ixirentia iripunctaria, 63. 

Law wliich has regulated the in- 
troduction of new species, 5 ; 
confirmed by geographical dis- 
tribution, 9 ; high organization 
of ancient animals consistent 
with, 14; of multiplication in 
geometrical progression, 265; 



^^Bhfim 
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of limiwd popid«tion^ 266; of 


bii origin. :t04: iiniij or pliual - 




Iwttditj, a» ; or Twialitin, 


itj of (jivciM, 3U5 ; prrniUniv 




aw ; of change of phjiind oou- 


of tjpo ot, 300 ; iioportanoe of 




dition*. 266; of tho (quilibrium 


mtmia] and luonil chamrUr*, 




of natun. 206; u oppowd to 


31->; hi> dignitjanJ iuprtmacj. 




' oonlinual interreraoM, 268. 


334; hif influonoe on natun>, 




IrfTcuca, Dr., on Unr ot " uncon- 


32E1; hi« futuro detdopmenl. 






IfJIi; range of iiilcUwtual powc-r 




Edr BuTTKKi-LTi nppnnnce niid 






l»b>l( of, M-Ol. 


higher faouHiM in «Tage, 341 ; 




I«pii.orT»*. Mp«Wlr mbjwl to 






nmtion, 133. 


on Ibe iheorj of natural tiins- 




IdtTTjkl-iii, rpfdca of mimic Hdi- 


lion, 3ill: bi> Toicr. 35U: hii 




euBidir, 8^: gun k prnUciion 


mental faculties 351 ; diffic«ltj 




Uwrebf. :ifi9. 


a* [o the origin of the muni 






MAM in. sua : dctrtopmrnc of. 




mnd robin. 53. 


probabl; dirMted bj n miptrior 










nMt.224. 


Uahtid*. ndaptixi colouring of. 


^_ 




64 ; immickiiig wblto anU, »H. 


^^H 






^^1 




93. 




•lu) MUrpilUn, I-Jl ; liorour- 


Mil.i-alDJE. 205. 


^^1 


ing \m^ 121. 


MtTTsa, tl.e iiBtura of. 363; Mr. 


^^H 


LouL rouis, loe. 


Ba;ina on, 'M>i ; i> torn. 36^. 


^^H 


LociL rariiUon or form, IdU ; of 


M«nii.«iiJ» and MMhona. nii- 


^^H 


ouloiir. 173; gcnrnd rpmurlu 


inicVed by Uj-l-dvi. KJ. 


^^1 


on, ITl: in Cdcbewui bntur- 




^^H 


fli«. probable uw of, 1T5, 


.V«™w«jrt»an.M. 


^^1 


LorviTlDM, adapdra oulourjng of, 


Mmu'U'iiAboi', lOK. 


^^H 


U4. 


MHi»roDtDa.tCTualW)louringand 




LcmsorNMiM of wtne iniccn n 




^^1 


protection. 71. 


MuorooflK. lOtV 


^^H 


LinEMD.l, probiilile maanaof pru- 


Mida> rf-™, «7, 


^^1 


t«uon of, 170. 


cliua. IM. 


■ 


MAMMALS, niimiorjaraong. t07. 


MiHiL-ar, maaning ot Iba word. 




Ma., do.* !>• biilld by mkhi or 


7l;tbMiryof,7flj«mongLepi- 


^^H 




doptera, 77; bow it acu a* a 




imitaliYf, 225; antiquity of.303, 


probation, 80, 81 ; of othw tn- 


^^1 
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beetles, 01 ; of other insects by 
beetles, 05 ; of insects bj species 
of other orders, 07 ; among the 
yertebrata, 09; among snakes, 
101 ; among tree frogs, 103 ; 
among birds, 103; among mani- 
mahi, 107 ; objections to the 
theory of, 108 ; by female in- 
sects, 1 10 ; among Papilionida>, 
170; never occurs in the male 
only, 2(:0. 

MoMOTiD.«, sexual colouring and 
nidification of, 241. 

MoNTRouziRR, M., on butterflies 
of Woodlark Island, 152. 

Moral sense, difiiculty as to the 
origin of, 352. 

MoRi'iios, how protected, 73. 

Murray, Mr. Andrew, objections 
to theory of mimicry, 108. 

MusciCAPiD.B, sexual colouring 
and nidification of, 245. 

MusoPiiAOiD.i{, sexual colouring 
and nidification of, 242. 

NAPEOGENES, aU the species 
are mimickers, 85. 

Natural selection, the principle 
stated, 41-43; general accept- 
ance of the theory of, 4(5 ; 
tabular demonstration of, 302 ; 
outline of theory of, 307 ; its 
effects on man and animals dif- 
ferent, 31 1 ; hardly acts among 
civilized societies, 330 ; what it 
can not do, 333; cannot pro- 
duce injurious or useless modi- 
fications, 334. 

Nbctariicbida, 254. 

Necydalidjc, mimic Hymenop- 
tera, 06. 



Nemopkas grayi^ a Ijongioom 
micked by a Longioom, 95. 

Nbsts of Birds, why diffei 
215 ; of young birds, how h 
210; construction of, deecri 
by Levaillant, 224; imper 
tions in, 229; influenced 
changed conditions and ] 
sistent habits, 232 ; claasifical 
of, according to function, 23 

New forms, how produced 
variation and selection, 286. 

New Guinea, relation of the a 
ral Papuan islands to, 194. 

Nocturnal animals, colours 
51. 

NOMADA, 08. 

OBEREA, ppecies resemble 1 

thredinidae, 06. 
Odontocera odyneroides^ 96. 
Odontocheila, 07. 
Odynerus sinuatus^ 00. 
Onthophilus aulcatus, like a » 

58. 
Onychocenu scorpio, resem 

bark, 56. 
Orangb-tip butterfly, protec 

colouring of, 59. 
Orchis, structure of an, explai 

by natural selection, 271. 
Orgyia afUiqua and O. gonostig 

autumnal colours of, 62. 
Oriolid.e, 253. 
Omithoptera jmamuSf 145, 1 

0. helcna, 173. 
Oxyrhopus petdlarius, O. trigt 

nus, 0. formo9U8t 102. 
Owen, Professor, on more m 

ralized structure of extinot i 

mals, 208. 




PACm'OTRIS/abrieii. 00. 
PACiirKiiTKciit, wMTili tnimiEkcd 

b; Lor>gicom*, OS. 
P»lkohikbii;m, 299. 

PlLOPLOTKBHll'll, 200, 

PAPiLin, blikck luid ml group ioii- 

Popiiio ackaltj. 147: P- adaman- 
dW. nil P. ^tiffma, 87; P. 
agamemnm, 141, IW, 170. 171 ; 
P. agistor. 1S>; P. alj>hein>r. 

1146, imt; P. dxuut^. 161; P. 
M<fnW«, 171 ; P. atKln^nui, 88. 
147. ISO, 163; P. iiMfi^Aa/M. 
141, 171 ; P. nnliplHij,. 87. IM. 
ITU, ISO, 183 1 P. arulamt. 171 ; 
P. lUjiMU, 141 ; P. imm/oj)Aiu, 
ITl : P. atrfo/jw", 100 ; P, *n%- 
elH. 141; P. hlMmei, 171; P. 
Sramfl. 171;P.MB«w.87. 179; 
P. «rfr«. 180, 171 ; P. <>««i. 88, 
I4r>, ISO, 183 ; P. ^o^ioiw, 140: 
P. deipkonlu. 171 ; P. iMwmW».'. 
160; P.demdioH.Xn-.P.difhi- 
Itu. 87. 170. 180. 183 ; P. d-»Mi- 
dasi. 88. 180; P. *lyrv, 148 ; P. 
mrrladtt. 171 ; P. eiw/Aou, 151 ; 
P. HtnpHut, 160; P. tvemon. 
l.W;P. jr,p»i,171: P.jIfli«M». 
I5J; P, A(cfor,e7. IfiO, I8«l, 18!!; 
P. Mmhu, 100, 17ti P. luy^i- 
IM, 178: P. idaeida. 180; P. 
;<twK, lb9, 171: P. MebouriB, 
p 14S; P ItMfottoi. 171; Pltala- 
mt>, 170 ; P. i™. 87. I«0. 1»4 ; 
P. iiKHMr»iu. 179; P. nae/Men, 
178; P. Bulanidf, 148, ISO; P, 
Bw«i»™. 88. 140. 148. 147, 152. 
180. 183; P.ail«t. 171: P.nt- 



mw, 151 : P. ormMB*. 180. 152. 
182; F.pc„.mon. 147. 152, 170, 
180; P. pamplkfliu, 171; P. 
jMHdion.]^^, 180; P. /xinictors. 

87. I7B : P. p<m>i)MiM. 160. 171 : 
P. }«r/iiKiir, 145 ; P. pMloteniu, 
182 ; P. polydonu. 88. 170. 182 : 
P.poiiftii, 147. 148; P. rlww, 
171 ; P. nnii/u, 87, 14«, 160. 
183; P.Kirpfdo: 141. 158, 171 : 
P. satasptt. 171 ; P. MMru. 
140. 144; P. fluMu, 87. 148. 
150, HW. 170, 171, 18(U83: P. 
t*«i«. 17B; P. iTtr^l^u, 150; 
i>. /i>r«<u. 152; P. vlvw, 140. 
180, 173. PwrBM. 88. 

pArii-ioiini.K, tha quettinn of Ibar 
mnk. 133 ; peeulinr clwnwUra 
pnM c wfd bir. 131 ; pnruluirlj' 
(Iruniol, 138: oompiiRsd oitli 
gruiipa of uutmiuolu). 1-18 ; dii- 
Iribution of, 140; Urge lono* 
ol CA»))f snd Uolucnw, 168; 
liirgp fornij of Amixijm*. 169; 
local TU-iation of foim, IflO; 
ftpntiigoiiiiml of. 180; gvogrS' 
pliiukl diltribulion uf. 189; of 
IndD-MaU; and Auilro-HaUy 
r«gioi». 192 ; of Jura. Sutn&- 
tnt, itiid Borneo, 103. 

Fax 

PASBJixtimR pigeon, cauw of it* 

great numben, 908. 
Patext inTenlioQi, u illuMratiDg 

ubmiOoation, 205. 
PiaetUecrra belttii, inimiM one of 

the Anlbribiilie, 



pkdat, 140; P, BinTKc. 1 70 ; P Plialariipiufalicaniu.W^.^X. 
.83,180.184; P.DfMri- Phuuidj:, imiUUi etieki 
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twiga, 64; females resemUing 
leaTM, 112. 
FiiYLLiuM, wonderful protectiye 
colour and form of, 64. 

PlITSALTA, 258. 

FiKafD.B, local modification of 
form in, 172. 

PiiERis, females onlj imitating 
Heliconidae, 112. 

Pieris coronis, 172; eperia^ 172. 

PUrit pt/rrha^ 113. 

PiaDiE, sexual colouring and nidi- 
fioation of, 242. 

PiPKiDA, sexual colouring and 
nidification of, 245. 

PlTTID^, 253. 

Pliocerus equalis^ 101 ; P. elapoideSt 
P. euryzonus^ 102. 

PacUoderma t/T?nin€de, 93. 

Polarity, Forbes' theory of, 17, 
45. 

Polymorphism, 145; illustration 
of, 157. 

PoPULATio.N of species, law of, 28 ; 
does not permanently increase, 
20; not determined by abun- 
dance of offspring, 29; checks 
to, f'K) ; difference in the case of 
cats and rabbit-s explained, 32. 

Prevision, a case of, 122. 

Prioniturus, 19G. 

Protection, various modes in 
which animals obtain it, 00-71, 
258 ; greater need of, in female 
insects and birds, 1 13. 

Protective colouring, theory of, 
65. 

PsiTTACt (Parrots), sexual colour- 
ing and nidification of, 242. 

Pterosauria, 298. 

Ptycooderes, 94. 



RACES, or nibspeeiflfl, 160; of 

man, origin of, 319. 
Rkdbseast and woodpigeoii, pro- 

tectiye colouring of, fiS, 54. 
Rkprkskrtatitk groups, 9; of Tro- 

gons, butterflies, &o., 12. 
RcpTiLxs, protectire oolouring of, 

54. 
RiiAMPiiisTiDJB, Mzual oolouriiig 

and nidification of, 242. 
BniNOGEROs, 299. 
River system, as illustrating self- 
adaptation, 276. 
Roses, Mr. Baker on Tmrieties of, 

165. 
Rudimentary organs, 23. 

SALYIN, Mr. Osbert, on a case of 
bird mimicry, 107. 

Saturniapavania-Tninor, protectiTe 
colouring of larra of, 63. 

Satyrida, probable means of pro- 
tection of, 176. 

SAUROPTERYOfA, 299. 

Savages, why they become extinct, 
319; undeveloped intellect of, 
339, 341 ; intellect of, compared 
with tliat of animals;, 341, 343; 
protect their backs from rain, 
346. 

ScANsoRiAL birds, nests of, 238. 

SCAPIIURA, 98. 
SCISSI ROSTRUM, 165. 

Scopu LI PEDES, brush-legged bees, 

91. 
Sci'DDER, Mr., on fossil in8ects,301. 
ScuTELL£aiD.e, mimicked by Long- 

icoms, 96. 
Sesia boTtibili/ormiSf 90. 
SEsiiDiB, mimic Hymenoptera, 90. 
Sexes, comparative importanoe of, 
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in different clnuea at fttiimiiLt. 


.flrtplalabi, hupoidti, (O. 


■ 


Ill: direnw luibiu of, IfMV 


Sticohi.* for exi»teDOH, 28, 33. 




Sexuhl selbctiok. 156; its nor- 


8lti.vi»*t, of ths flttort. law of. 


^^^1 


mal ootian to derelop colour in 


staled, 33 ; iU action in deter- 


^^^1 


both Mies, 247; among bird*. 


mining colour, 67. 


^^H 


283. 


Swii-iaon's pircukr and quiaarian 


^^^1 




theory, 4j. 


^^H 


colouring of moths, 62. 


Sylvudx, leiual colouring and 


^^^1 


B[iiocroiiiu.c. 300. 




^^^1 




St!<apt*, 258. 


^^^H 


Bcation ot. 243. 




^^^H 


Sirrii.u, Miual oolouring; and 




^^H 


nidifioitioD of. 243. 




^^H 


SniKia, mimicry among, 101. 


I72;(.vr«./«.172;fy»«iifl,172; 


^^1 


Sown of birds. initincti»o or imiln- 

Ure, 220. 
8vtaK», Uw of popiJation of, 28 ; 


ntphtU. 173; nero. 172; rariWa, 


^B 


TmAORin.K, 1611101 colouring and 






nidiBoUJon of, 243. 






TAriB, 209. 




Hon*, 33; definition of. 141, 


TiLKTUOKi, aimilar colouring of 




IBl ; UiB nmgB and conrtanoj 


two »«^ lit 




of, 143; eitrome rnriution in. 


TEMrtruTE uid cold elimatea fo- 




163, 164. 






Sfeid of ftnimals, limiU of, 292. 


TiiicoDOtiTi*. 209. 






TiiEKlTSm miniicled bj HeUro- 






mera, 95. 




BruMiiiijj, mimicked by flies, 97. 


Tlymr dtteanihifi, 172; iffparetr. 




Spidebs. i.hioh niin-.io ut^ 08 ; 






and flower bu.ll. 99. 


172. 




SpUoaoimt •nmlhiulri. 88. 


TiGM. adaplite eol<mring oT. 52. 




Stiintok, Mr., on molha reJMted 






bj turtle, 78, m. 


1100,200. 




STiUcims, a goinu of Erycinidic, 


Toots, iinporlanoo of. lo man. 




the object ot mimicrj, 64. 


3U. 




Stixoiiq intect* generuUj conspi- 


Trek rtiocs, probable miraicrj liy. 






UKt. 




Srurroci™, 106, 


TttirosDTLA, 97. 




STtiNiiiD.fl. esTiud colouring and 


Th™e(i, Mr., on ratik of tho Papi- 






lionidm. 1.10, 




SrcRiioFuros, 239. 


TiiaruM, KcT. K, on colours of 




I St. RiLRiiit, 10. 


dewrt animals, 50. 
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JVoehUium tipuli/orme, 90. 

Tbooonidj:, sexual colouring and 
nidification of, 241. 

Tropical birds often green, 52. 

Tropics, mopt faTOurable to pro- 
duction of perfect adaptation 
among animals, 68 ; not favour- 
able to growth of ciTilization, 
:U8. 

Tropidokiiynchus mimicked by 
oriole.**, 104. 

TRUTHFrLNE.«»8 of Bome sayages, 
353; not to be explained on 
utilitarian hypotliesis, 354. 

TuROiT>.E, sexual colouring and 
nidification of, 245. 

TuRNix, 115, 251. 

Ttkdall, Professor, on origin of 
consciousness, 3C1. 

UPUPID.E, sexual colouring and 
nidification of. 241. 

Useful and useless variations, 34. 

Utility, importance of the prin- 
ciple of, 47, 127. 

VARIABILITY, simple, 144. 

Variations, useful and useless, 34; 
laws of, 143, 2<)C ; as influenced 
by locality, 166; of size, im; 
universality of, 287-291 ; are 
there limits to, 291 ; of domestic 
dogs, 293 ; of pigeons, 293. 

Varieties, instability of, supposed 
to prove tlie permanent dis- 
tinctness of species, 26; if su- 
perior will extirpate original 
species, 36; its reversion then 
impossible, 37 ; of domesticated 
animals may partially revert, 



38, 40; inoonrenienoe of usiof 

the term, 161. 
Vertebrata, mimicry among, 99. 
Voice of man, not explained by 

natural selection, 350. 
Volccblla, species of mimic beeSt 

WALSH, Mr., on dimorphism, of 
Papilio tumus, 153. 

Weapons and tools, how they 
affect man*s progress, 314. 

Weevils often resemble small 
lumps of earth, 58. 

Weir, Mr. Jenner, on a moth 
refused by birds, 89 ; on beetles 
refused by birds, 93 ; on cater- 
pillars eaten and rejected bv 
birds, 1 19. 

Westwood, Professor, objections 
to theory of mimicry, 108. 

White colour in domesticated and 
wild animals, 66. 

Wild and domesticated animali. 
essential differences of, 38-41. 

Will really exerts force, 367; 
probably the primary source of 
force, 368. 

Wood, Mr. T. W., on orange-tip 
butterfly, 59. 

Woodcocks and Snipes, protective 
colouring of, 53. 

Woodpeckers, why scarce in Eng- 
land, 32. 

A'AXTHIA, autumnal colours of 
those moths, 62. 

ZEBRAS, 299. 



Jamitiry, 1870. 

AfAcmiLAN b- Co:s General Cataiogum. 
of Works in the Departments of History, 
Biography, Travels, Poetry, and BeiUs 
Lettres. With some short Account or 
Critical Notice concerning each Book. 

SECTION I. 

HISTORY. BIOGRAPHY, and TRAVELS. 

Baker (Sir Samuel W.)-— the NILE tributaries of 

ABYSSINIA, in<[ tlie So'ord Hunten of the lUtnnii Ambt. 

By Sm Samuel W. Baker. M.A., F.R.G.S. WIUi Potirwti, 

M*p>, and Illustration*. Third Edilion, Svo, 31/, 

Sir SanutS Daixr htrt dacriUi twthit nffnlhi aflaraHen, during 

wiifk ktaaminal lAiriveri Ihal art tributary le lAt Nik from AfyiiinU, 

imthtdiHg l&e Atbara, SeOitt, ffoyiin. Salaam, Angrat, KahaJ, DinA*. 

mid tht Blut Nile. Tie iiUrrtil altachtd la Uuit ferBeni ej Afriea iHffiri 

mUrtlyfram lAal ef lit Wkili Nili rteiaHi. ai Ikt wheU o/ Uffitr Egyfl 

mnJ Abyainia it tafailt ej diveCofrntnl, and it mkahiud by raiti hairiitg 

mmt dijira e/ ciDJiialiaH; vikilt Ceitlral A/rita it paplal by a nur » 

tmiaga, mhatt/nturt it mart frcHtmalkil. 

THE ALBERT N'YANZA Girat Basin of the Nile, and Eiplo- 

ration of Ihe Nile Sonrccs. New and cheaper ILililinn, with 

Portraits, Maps, and Illustrations. Two v»l$, cruwn 8vo. 16/. 

" Srmtt wen Ihi tvHr<t of the Blut Nik; S/vif and Grant nvn /it 

Vidaria tount af Ikt gnat Wkitt Nik; and I kavt been ptrmilkd I* 

nuierd in lampliting tit Niii Sourta hy lAe diicmery ej Iht ptai 

Ttsrrvoir of the tguatmal U-altrs, thi Albert N'jiinia, frem whith tkt 

river iitua at thttntire IVkitt AV4."— PnEFACE. 

HEW AND CUEAP EDITION OF THE ALBERT N'YANZA. 
Svo. Wilh Maps and Illuitnllon*. 7/. fad. 




GENERAL CATALOGUE. 
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Baker (Sir Samuel W.) [fcnHmei) 

CAST UP BV THE SEA; or. The Adventures of 

By Sir Samuel W. Bakec, M.A., F.R.n.S. Sccoa 

Crown 8vo. cloth gilt, yj. bd. ^ 

" A sisry ef ad-.iettturt by sia and land in Ue gtkni old ttyl^ 

to 111 tilde tie best boot 0/ /fa tind dntt ' MaitermaM Jfm^/ i| 

l»attJfa6/isAaf/avoun/eveTyclari."^PM-LMAi.i. Gazkttk4 

" Ne boat iiiritlm for buyi has for a kng lime crmtal m m^ 

«r hoH so sucnssfsS. Every fnrcnl ought Ic prvoide Ait Ay 

Barker (Lady).— STATION LIFE IN NEW 
By Larv Barken. Crown 8vo. 7/. dd. 



Ventura, end emergnines diversi/yins the daily life ef tAe w^ftl 
Zealand shctpfaitner ; and, as rath tail tivittert wkUe tke m 
fxcitemnd of Ike scenes it dacrilies -^ert fresh upon Her, IJk^ , 
iH giving here in EHgland an adeguale imfrasion of tOe delbn 
dom sfan existence so far removed from Pur man hig^y.-^ 
lion^^VKEXKZ%. 

Baxter (R. Dudley, M.A.).— thetaxATIOW 
UNITED KINGDOM. By R. Dudley BAjcrttB, ] 
clutli, 4^. bd. 

The First Part of this vorJt, origtHaIfy ntul iefbr^ fkf 
Society of London, deals viilh the Amount if Taxaiiem ; t/U Si 
tahitk now eomtilutis the main portion oflheuvrk. it almait rn 
and embraces the importaai questions of Jiating. of Ike r^^talt 
of Land, Personalty, and Industry, and of the direct ^eet ^ 7, 
Prices. The author trvsts Oust tie body of facts here tvUevOdS 
permanent value as a record of the past proven and presnu a 
th^ population ef the Unilrd Kingdom, indepcndetiHy t^ tA^A 
tirmmttaattt tf its preicnt Taxation. 



HISTORY, BIOGRAPHY, S* TRAVEI^. 



Baxter (R. Dudley, M.A.) {f«nti»>Md\— 
National income, with coioartd Diagnmi. sm. y. &/, 

I'AKT X. — CliissificalieH of Iht PopuUlioH, I'ffrr, MiddU, and LateHr 
Claisa. \\.~~!iuiimto/!ht Unil/d Kingdom. 



Bernard.— FQURLECTURES ON SUBJECTS CONNECTEIi 
WITH DIPLOMACY. By Muitntague Bernard, M.A , 
Chicbelc Profc^iir of Intemalioiia] Law and Diplomacy, Oxfon I. 

Fevr Ircmrei. dtalilg witA ll) Tit Cfngrot af WalfluJta ; (») Syilrmj 
tf Ptiity; t3) DtfLoHOiy, Jiut and PrtuHt; (4) 71/ Otiigaltfiu of 
Trtalia. 

Blake.— THE LIFE OF WILLIAM BLAKE, THE ARTIST. 
By Alexanbm Gilckiist. With numerous lUtulmlions from 
Blake's desigiu, and Fac-iimita of his aludiet of the " Book of 
JoU" Two vol*, medium Sro. 32/. 

TTiea vuluMfi lontaiit a Lift of Btatt : StUttions /tvm hit WriAt^, 
iHcludiHg Potmi ; LiUtrt; AnnalaUdCalalpgiucfPicliireiandDramitgt; 
till, kM omiiiBHal rules, ef RUikii Ertgraving! and IVnIings. Tiert 
unofptHdid £'ignK<td Diiigiit hy Blait : (0 Tfu Boat af J«i, Kenin- 
oiu p>>Qto4Uk9gnfht from lit origimth ; (a) SuHgi of JnHOfina and 
ExfaitfKr, axtm ef tit originai Platti. 

Bright (John, M. P.).— SPEECHES ON QUESTIONS OF 
PUULIC I'OLILV. Ky JoM.s Bkiciit, M, P. EOited by 
Pn.fiasor Thokolu Rooeks. Twu VtiU. 8vu. ay. Second 
Edition, wllb PDrlnuL 

■* / hmie dhridtd thi SptKhti lOHlaintJ in tktit vvlumis into groufi. 
Til HtaUrials far sAction art to ainndan/, tMat t iazt ion ronilrainai 

to omil mum- a ifi/tvi wisci it uvrfAy of lartfu! ftruial. I h.wi 
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'uiturally gtven ^tminena ft thate mhjtrti vith which Mr. BtigAt i«i 
tten eipecialfy iJenhfied, ai, fir example, India, Ameriea, IreUnJ, and 
farliamttttaty Reform. Btit nearly rueey lofic e/greal fmlilie it 
K'AitA Mr, Bright has ifinien ii Ttfristnted in these valun, 

' Editor's PrkfjI 



AUTHOR'S POPULAR EUITION, 
Edition. 31. ftd. 



He ef great fmm< iMtrt^^^^m 

these velmmes" ^^^^^^k 

' Editor's Prkfj^^^^| 



Brycc. — THE HOLY ROMAN EMPIRE. By James Bsyc^ 

B.C.L., Fellow of Oriet College, Oxford. IRepriHting. 

CAMBRIDGE CHARACTERISTICS. &r MuLUr 



CHATTERTON : A Bioeraphica! Study. By Danibi. Wri 
LL.D., Professor of History and English in Univeruty 
Toronto. Crown Svo. 6*. &/. 

T%e Aulher here regards Chatterttn as a /\>et, mil ai a mere " resetter 
and dcfacer of iloliH literary /reasurei." ReoietBed in this light, it h^r 

fnuttd much in Ike old materials capable 9/ ieing turned to Hear a, 
and la these maleriali research in varioue diratians has enabled kt 
mait some additions. 



Clay — THE PRISON CHAPLAIN. A Memoirof the Rev. Johk 
Clay, B.D., Into Chaplain of Ihe Preston Gaol. With Selections 
from hit Reports and Correspondency and a Sketch of Prison 
Discipline in England. By bii Son, the Rev. W. L. Ci-VV, M. A. 
Svo. IJr. 

" J^ifw books hone appeared of late yitirs better enOded la an Mtrntitie 
perusal. . . , It presents a cemplele starratiue of all that has heen doiitamd 
atlemfltibyvariousphilaHthrcip'utsfer IkeamdioratiBnoftheeenditiBH and 
the improDtoient of the mvrals e/ the criminal clasia m the BriUsA 
—London Revirw, 
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Cooper, — ATHENjE CANTABRIGIENSES. By Cha««s 
Henry Coomui, F.S.A., and Tiioh>«on Coopei, F.S.A, 
Vol. I. 8vo.. 1500-85, i&. Vol. JI., i58*-i6o9, i%t. 

This diiberati viQrt, inhUk h dfdkatiJ by frrmiiiun tr I/ird Maiaulay, 
wnlams Iroa nf lit emintnl men KhI Jvrth iy Camtrufgt, ajirr llu 
fiiihion afAnilaHy d Wood, in kiifamtiu "AlkfHa Ojameiua." 

Dillee.— GREATER BRITAIN. A Rtcori of Travel in English- 
ipcaking Counlrici during 1S66-7. (America, Aiutralia, Indu.) 

By Sir " 

Eililian 

" Jifr. DUtt kai viritltH a be»k vihick ii frviaily m ndl letrth rmJing 
mi any book ef tki samt aims and iharaeUr $hal tivr ti«J WiiOtK. Jli 
mtrili art thai it ii mriOtH in a liveljr amd agrtmkU itylt, Ikat it imfliei 
great dtal of fkyiiial pltuk, that itefagt tfit/aiU te lAoai an aetitt and 
A^hly inlelligml ehariifr, lAat it stimiUatti tkt tmaffnalisn aj nril ai Iht 
fudgmtnt tf Ike rraJtr, and Ikat it it en ftrkapi tkt metl inltrtilinf 
luhjtit thai can altmrt a« Engliikman wka mra about kii amntry." 

SATVRf AV RlVIKW. 



Durcr (Albrecht).— HISTORY OF THF. LIFE OF AL- 
BKECHT DURER, of Niinibcrg. With a TnuxlBtion of hb 
LellMS wni Journal, and some accounl of his vrotki. By Mre 
Ckaklcs H RATON. Royal 8vo. bcvcllcd boartlt, e»ltn gilL 3li.6rf. 

This ntrk rtntaini about Tkirfy Illtutralim, trn a/vrkiik areprodi.- 
lioHi by tkt AuMype l«rA™) procetl, and are frinUd in permantnl tinli 
by Masri. CiindaU and Fleming, under liemit frem tkr AnlMyfe Cum- 
f\tny, LiiHilixl; tke rat art PkalitrajAt and H'-M/diiiti. 

KARLY EGYPTIAN HIbTOKY FOR THE YOUNG. Si 
" J U VKMl Ut SBCT ion. " 





Elliott.— LIFE OF HENRY VENN ELUOTT, of BrighioiL 

By JosiAH Bavkman, M.A., Autbar of " Life of Daniel Wilson, 

Bishop oE Cmlcutia," 4c. Wiih Foittait, eogrxved by Jbi 

Crown 8vo. &. W. Second Edition, wilh Ap]jendii. 

^'^^ Vfry (harming firci of religioui biggnifhy : «a ont <a 

■.cithaul both pliasurt and profit."— ^KTSVM QiiiKTEM.Y Rev 

Forbes. — LIFE OF PROFESSOR EDWARD FOR« 
F.R.S. ByGEURciit Wilson, M.D., F.R.S.E., and Axcui 
Geikib, F,R.S. 8»o. wih Porttait, 14*. 

" ProM thtjiritfasr * tAr tail Ikt hook ilaim eartfut rratUng; atM 
a full but not mvcrmiidid rtheanal of a meat imtnitljvt Ufi, d. 

fiiluriefa mind that -uiits rare in itrenglh and 6atHlv."~'S.XAU\Ki 

Freeman.— IIISTORV OF FEDEKAL GOVERNMS 
from the Foundation of [be Ach.iian League to the DUmpt 
the L'niied Kintes, By KDWAKn A. Fkebman, M.A. 
General Introduction. HiBtocy of the Greek FederatioDi. • 



" The tost Mr. Fretman has undertaken is one o/greal m 
impertanct. It ii also a task of an almost entirdy H. 
ollitr ■avri fro/esiii^ W gipe the history ef a pnlitital prineifle t 
U.I, extepi the tlighi antributiBtu ta the history of ripriientativt gi 
aunt that u eeiOaintd in a amnt of M. Guitofs Ifctuna . 
history of the dtvtlcfmenl of a prineifle it at least ai imfgrtanl a 
hisl«ry aj a dynaity, orpfa r,ifli' —.Saturday Review. 

OLD ENGLISH HISTORY FOR CHILDREN. By Edward A. 

Freeman, M.A., late Fellow of Triniry College, Oxford. With 

Five Colmtred Maps. Extra faip. 8vo., half-bound. 61. 

' ' lit object it to siffio thai clear, acenralr, and scitrUifit vittoj ofAittery, 

pr indftd of any aibject, may he easily fnvH la thildnti frani llu vay 

firil...Ihave,Iko^,shati,-n that it is perfally easy It teatk ehsMren^ 



J 
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ijbufi tudiatmgtmhh'MtlliitinytlHit/rvmltgiHJaml/nim niljui 
and abn la imJtriUnid lit nalmrt ^ kuliiriial imtAorilia, and 
w italrmaa agdimjl amMir. .... lim* t/muglmit itnvtn la 
llu hiilBTy 1^ Bngiand uiil/i lit/;tntral khlory a/ raniatd Jiuivfr. 
»ii4 / imt Bpttially Irud to mail the baek irrvt ai an imentitit In a mott 
tus-HraU itady vj kulstnitl g/vgrafky." ~-V».wni.at. 

French (George Russell).— SHAKSPEAREAK A 

GENEAI.OGICA. 8va clolh exUa, is^. Unironn willi iIm 
"Cambridge Shakespcflrt." 
Pari I. — IdtHli/lialitin »/ Oit JrsmitU (icnonK «• Iht hiHomal fliyi, 
from King ynin lo KtHg Many fill. ; Aula »n Cianuttri in Maebeh 
mad Hamltl ; JWatu and Ham iiirn,^ing la H'ar^ati.!hirt otiiid/il U. 
r^rt II. ~ Tkt Shaksptart and Ardai /amilkl ond ikar r»iiiu.tieiu, loilh 
Tilda 0/ datmt. Tkt frtsml ii thf firtt eUemfa to ghv a dOaittd df 
rtnflien, in teiutenlht in-der, 1^ taek ef tkt dramalU pcnonK in Hkok- 
tftar^i mmtrin! ikrvHUlfkiilerm, and loiui of tkt ikaratlers km* ken, 
idittvd, ktitiH idmtijieil/orlkefiril lime. A rim it/urnitkedwkiik, 
/ollawtd «/ milk ordinary diligence, may tniihlt any eiit, wilA a latti Jvr 
Ike puriuit, to trail a datingitiiked Skabfeanan svrik]/ IV iu litual 
rrfnsenmiivr in tktfrtant day. 

Galileo.— THE private life of CiAULEO. CompiloJ 

prindpoUy from bis Coireapaildencc and ihal of his ddcit 

daughier, SLster Maria Celcite, Nun in the Fianciiciui Convml of 

S. Mailhew in Arcrtri. Wiib Ponrail. Crown 8vo, 71. W. 

// has btm Ike end/iwour ef the fomfaUr la flaee htfirt Ike rmder » 

^aiH, ungariltd H-Uemrnl if Jaett ; >ih4 ai a mains It Ikii end, to itlln' 

Ciili./e, kis friends, and kii judj/et IB ifenk/tr Ikemielves as far as fassikli. 

Gladstone {Right. Hon. W. E., M.P.).~juventus 

MliNDI. The Gods and .Men of ihc Heroic Age. Cnmn 8vo. 
i-loth extra. With Maji. toi. hd. SccoimI Eilitiun. 
This neti' uvrk p/ Mr. GladUene deals eiftiiaily wili Ike kij/^u 
elemtnl in Homer, exfoU'iding Ikat deiuttlt and /umiiking by its aid a 
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Ml tKtonnt 9fiht Homerk mtn and Itu Hemerit tiligien. 11 ttarU, afitt 
tit intredut/piy eiaJXtr, u<M a diicujnon of lis levind rain ttum tXaHMg ! 
,M Mdlai, inctudiog tkf ,»^««.( «/ tie fi^Hwiam ami Egyp&tm,. Il 
ofUains ci^ltriea tie Olympian lytltm, tmli iU4etxral dtitits; BM Of ^ 
Elluts and tit Polity ef lit lltrek agi ; fn tit pegrapiy 0/ Hmmr : tm \ 

hhJ friiHllhit leeiay ai foHiid in litfctms o/ Namn: ^hJ 

-GLOBE'" ATLAS OF EUROPE Uniform in si/c widi^B^ 

Ecale and projectiou j wilh Plans of London and FarU, and a 
copious Indei. Slron^y bound in half morocco, with fleiiUc ' 
back, 91. 1 

Thi, Alia, ind«da all lie c«u»tfUi of Eurofe in a stria of 48 jW./«. 
dnma an tie lame icalt, vriti an Alphabetical Index la lit jfOwu&xi ^ 
more than ten lionsand places, and the rtl>itmn of the carious map$ md 
tfUHtria U ta,-i oti^ is defnrd in a sfieral A'eji-map. AU tie mtafii 

Mng OH a nn^orm scalt fasUitaUs the comparison of altnl and OillUUe, 

TTu site sauces Ai siaw lie pnmiHiial divisions. He raUvxiys and Main 
nails, tie principal rivers and mountain rangrs. "Tiis atlas," vrriits &e 

lie traveller' sportmanltau" ^^^ 

Guizot.— (Auihor of "John Halifax, GESTLEM*«.")_jeHB 
llARANTE, A Memoir, Biographicdl nnd A ulol>iocraphical-^m 
M. Guizor. Translated by the Auiliur of '-John Halifax, 
Gbnti-exan." Crown Svo. 6t. 6d. 

" TTie iigitst purposes of boU history and fiiigrap^' are aanerr^ hy « 

memoir so tifdikt, sofailhfi'l, and so philoufiicaL" 
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HISTORICAL SELECTIONS. Readings ftoro tlie bisl Authorilim 
□n Englisb and Europenn Hisior)'. Selecl«l and Kmngcd by 
E. M. Sewell and C. M. VoNr.E. Crown 8vo. 61. 

When yeung ehUdrm hnvi acquirtd the audiiia oj hisbiry from abndgi- 
menis and raltehismi, and U baamit dtsirabU to giiit a men tntargrd 
x'ifBi of Ik* mhjiel, in order la render U rtolfy ut^td and mtrratit^, a 
difficulty nficn ansa ai te tkt chinci of baoks. Two roursa are aftn. eUktt 
to take a general and cousefieaify dry hitlory offacti, auk as RussMi 
Modem Jittrope, or ta eiatse sami nwnt treating ef a parlitular ftried ei 
suhjert, suck at the morkt af Maeaiday ami Fravde. The fitrmtr reurse 
vsvally renders history uniHltreiling : the latter 11 unsatisfactory, bcaust 
it is lint tiiffieienlly com/irehtiisive. 7h remedy this dijienlty, tdectiom, 
tontinuous and chrenelogieal, have in thtfmsenl votume ieen tahtn fivm 
the iarger vorhs of freeman, MUauiH, Palgrave, and others, ti/hich may 
serve as distinct landmarks of hislorieal reading. " H'e hHOKf ef ttorcely 
anything," says MfCuaidian, ef this volume, "vMeh ii so likely la raise 
to a Airier lej-el the average standard of £ngliih education. " 

Hole.— A GENEALOGICAL STEMMA OF THE KINGS OF 
ENGLAND AND FRANCE. By the Rnv. C. Hole, M.A.. 
Ttinily College, CamUriit^. On Sheet, is. 
The different families are printed in dulinguishing colours, thus ficitt. 

tating r^erenci. 

A BRIEF BIOGRAPHICAL DICTIONARY. CompUcd and 
Arranged by the Rev. ChaBLKs HoLR, M.A. Second Edition. 
tSnio. neatly and strongly bound in cluth. 4s. 6d. 

One of the most comprekentivt and accurate Biegrapkieal Diitiananes 
in the -world, coiUaimng more than ii,cao persons if all countries, viith 
dates of birth and deatk, and what thiy were distinguishtd for. Extreme 
care kas teen ieslowed en the verificatien of Ike dales ; and tins numereui 
error!, current in preaaus looris, have dten corretled. Its sin adapts it 
for tht desk, portmanteau, orpoektt. 

"Ah invaluaile addition le eur manuals of reference, and, from ili 
medtraU price, eannalfaU ta kaeme at papular as it is lujAi/."— TlMEt. 
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Hozier.— THE SEVEN WEEKS' WAR ; It» Aotcccdemis u>A 
its Incidenti. By. H. M. lIOKlEJt. With M«psutd 
toIs. Bvo. iit. 
TMii wcri is iased ufita tttUri rffHuUd fy ptrmiiiarn fi^m 
Times." For the moil fiiri it u a produit ef a ftrsima! eyc-v^i 
^ iht mosi iHlereiHHg intidtnli 0/ a B«r Tvkkh, fir rafidity ami 
rttu/ti, mny tlnim an aimasl HnnvaUaf J«i.nliffn in bitlery. 

THE BRinsH EXPEDITION TO ABYSSINIA. Compilnl fn.m 

Authentic Documenta. By Captain Hkmkv IrL Hoxieb, Utc 

AnUlnni HUilAry Secretary lo Lord Napier of Magdila. 8*10. 91. 

" Several atieunU Bf Iht British ErfedilivH herve keen pMiikei. . ... 

Thiy have, kmptvtr, An* vritttn by Ihait vhn km-e hbI iail acfiss la tktti 

tttUktntie deetimenls.iuhiik (amiet he letledaS divKtlyafttrtki UrmiHatiiH 

tfa campaign The endKniBur efthe nalhur k/ this strlrk Mits bttn Im 

pmeni U> naders a nunaet and impoftitd aeieuni a/ an entei-pria wkitK 
hai rartty been tqualUd in the aanals a/war," —V*KrfX&. 

Irving.— THE ANNALS OF OUR TIME. A Diumd orEvcni*. 

Social and PnlilicaU which have hnppciieJ in or had rclabnn to 

the Kin^m of Great Btiuiin, liom the Accession of Queen 

Victoria to the Opening of the present Pariiament By JosKrH 

Ikvihg. 8vo. half-bound. tS^. 

" iVe have be/are us a trusty and ready guide to the ei-ents t^ iMt fast 

tkirly years, asadah/e efnaffy for tie statesman, the fialitidaii, tAt futlie 

write; and the general rtader. // Mr. trt'in^t objtct 6at iom /o Mnf 

b^grt the reader all the mail nvltworlhy ecnirreates vkieM /nn* Hi^pmB/ 

time the beginning 0/ Her MajeH/s reign, he mayjntlly iLiim the eretSt 

^ having dam w most briefly, sueeindly, and simply, an./ in rueJt a 

Bianntr, toe, as to furntih Aim viith the details neeetiary in enck eiur If 

iomprekend the event of whith he is in search in an ialdligertt maHiter, 

Rejitction wUl serve lo shew ihcgrval value of nuh a loori as this A> Uu 

ioHrnaliit and JialesmaH, and indad to every one who fedi an iHtertst im 

the progress ef Ike age; and we may add that He tw/« is considtratfy «. 

• reused by Ike addition of that must imperlani tf all a/pemJieet, d« 

acmrale and inslrtietive index." — TlMES. 



laJH 
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jKingsley (Canon) — on the ancien regimf. » it 

EiisU-il on the CoDtiiical hefiire ihe FRSNCH Rbvm.itmm. 
Three Lectures delivered at the Royal Inslilulion. By lh« Rci. 
C KiNcsuY, M.A., Ibrmcrly Profesuir ul Mudctn HUtory 
ia Ibe University of Cambridge. Ciwn Svo. 6i. 

7%t!f Ihrre ttetures iitcust trxtraSy (l) Quit, (3) CotlraliMt^ti, (j) 
»/ Exflosir/ Farrti hy wiicA the Rffalntien wai luftrinJiiCfJ. Tht 
uj'aci dails at seme lenph xeith t^lain falitieai ^altont nf tke frtmtl 



rilE ROMAN AXD THE TEUTON. A Series of Lcciurei 
(tclivercd before the Uiriveruly ai Cambridge Uy Rev. C. 
KJN(i6LKV, M.A. &VO, t2>. 

Contents :—/>i<niyfini/ irt/u'v,- TAr fmii CMUrm ; Thr Pying 
imfifre; 7^ Human DdKgr ; T/U UMhu Canliur; DittritK i End; Tht 
"Jfemtsii of lit GMit ; t^ulut Diaamui ; Tfi Clrrsy ami tht lUathtH : 

Thi Meiiia CisHiuT ; TUt LeK'bard I .i^fs : T!ier,'/^sanJlitl.embanii ; 
Tki Stratigy «/ PivnidaKt. 

Kingsley (Henry, F.R.G.S.)-— TALES OF OLD 

TRAVKU Kc-nariaicU by Hemiv KiNUSUir, F.R.G.S. Wilh 

K-gkl lllajlnlu'mhy liVKU). Crown Svo. di. 

CoMTBMTS ;— jWimv /We ; Tki Skifwrak <^ ftltarl ; 7%tlVonJffm! 

JidvmtHrei ef Andrtv) Batttt; Tht Wandtringt <^a CafiuUai PHir 

Cerdir; Tlu prtttnvthn ef tht" Ttrm Nova;" Sfilxiergen: tfErme- 

ntKMU'AttHmalitatifnAde-itim; T1uObiSUa--rradt; MUu PhUift; 

^Tke^Hfcrmgi !•/ Kobcrt Evrrard ; JfeXm /;«; Aittire Nmiis ; ThiFi>uH- 

o/aH£mpirt. 

Latham — black AND WHITE: A Jonmal of a Three Month*- 
Tonr in the Uniled Suto. By Heskv Latham, M. A., Brirrisiei- 
■■■Law, Sto. tOi. td. 
" Thi tpiril in ivkirk Mr. Latham has nrittrn ahimt our brttkrcH la 

Aaurifa it ttrmmemlaSit in Aigi Jfgra." — Atiikn.xl'k. 




Law. — THE ALPS OF HANNIBAL. By William Jok* In. 

M.A., romierly Student of Christ Church, Oxford. Tin a 

8va III. 
" //i ime can read tki neri and nvl acquir, 
addition lo a Ihurough graif of a farikular AyNv-, its a 
tammaud a large start of rtading and taught Hfott maty o 
tf ancient Hiitsry and gtograpky." — QUarterI-V Rkvikw. 

Liverpool. — THE LIFE AND ADMINISTRATION OF 

ROHEBT BANKS. SECOND EARL OK LI VERPOUL. K.a 

Cumpilrd from Original FaoiUy Documeats by CimklES Dnt 

YoscF, R^us Professor of History »n<l En{;Iish LitcnmR ii 

Qaeen't College, Belfast ; uid Author of " The Hiitoi^ a( H* 

British Navy," " The History of France under llie BourbODs" en 

Three toIs. 8yo. 4ii- 

Simf the lime of Lord Burleigh no one, txeept the tetntd Pia, mf 

^ mjoyed sa long a tenure offiraier; tnilA tie same tx<^imt, iwflwav 

kdd office at 10 critiea! a time .... Levd Liverpool U tAe very ti* 

miniiler viko h»s been itble fully lo carry out his own fvtiiicai \nti)ai ; ^ 

hat been so strong that in matters of gtnerai polity tht O/paiitini atk 

extort no concessions from him tuAici toere not sattetioiud iy ku >w 

deliberate judgment. The preimt work is founded a/moit enHrtly em da 

correspondence t^ behind Um by Lard Liverpooi, and mcvr na flj jfiMiiiir 

of Colonel and Lady Catherine NareoHrt, 

" FhU of information and instnietion"—ToKTH1G\lTL\ f 

Maclear. — SeeSectien, "Ecclesiastical Htn'ORV." 

Macmillan (Rev. Hugh).— HOLIDAYS 

LANDS ; or, Rambles and Intidenls in search of Alpine t 
By the Rev. Huciii Macmu.I.^n, Author of " Bible Tcichingi a 
Nature," etc Crown Svo, cloth, 6s. 
" Setanical inowledge is Mended aith a lotv tf tiatttrt, a piems n 

tiiisiaim, and a rich felicity of diction not to be met hwU in amy vrh 

of kindred character, if vie except thou of Hugh MiUer." — CUJI-i 

"rKLEGBAfH. 



Rmriw^ll 
Ipine ntsb 
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HacmilUn (Rev. Hufh), 

FOOT-NOTES FROM THE PAGE OP NATURE. Wlih 
numerotu llluslnlioiu. Kcap. Svo. y. 
" ThaifwktluaittlfTruid (^nstittampr*^ fitMlluilMdifaf fiaaitn 
»Hd /imt — ruhjatt, it u phasing h Ji»d, nma atrywhtn fofular — hy 
daetnJing iMter iiae lit arraHa »/ llu tugetatU HitgiUm, viiU Jindu itilt 
mart iHltrtttiHg and Jdig^tfUl fitid of riicartk in Iktabieiti irsHgU unJrr 
trvieat'in lit feUmiing fd^." — Pkeface. 

Fcap Svo. 
Martin (Frederick) — the STATESMAN'S year-book : 

A Stalislical ind Hiilorlcnl Account of Ihc SiBtes o( the Civitiscd 

World. Manual for rolilician ■nd Merchanti for Ihe y(»r 187a 

Bv FtEDENiCK Martin. SeitiUi Annuai PuUUatiaH. Crown 

8»o. IQJ. &/. 

Tit nmi isiiii iai ion tntirtly rt^tarilttn, retihid, and ferrtcitd, im ikt 

ktiii ^ "^ieial rtpftit rKtwed direct /rem lit Mfadi of lie ItaJltig (hvtm- 

mmli^lit Warld, in nfly la ttlttri ttnt la tkttn by tit E^l»n 

" EvtryMy viie tmrtia Mil aw* ti aa/art liat iliia boat tial it indu- 
ftnsaUt In writtri, fimintitrt, felitiiiam, italamen, and all vii» are 
dirtrlfy tr indlreelly inlrratid in Ike feOlital, ncial, imlattriai, ctm- 
mtrriaJ, and finantial eandttian a/ tluir /eHra-freattirei al iamt and 
airead. Sir. Martin dettrva nurm tommtndatiim fir tki cart it lain 
in maiing ' Tit ^alenuan'i Yiar Bxi' cmnfltlt and lamcl." 

Stahdaid. 

Martineau — UIOGRAPHICAL SKETCHES, 1851— 1864. 

By llARiiiBT Martimkaw. Third Edition, with New Frdkce. 

Crown Svo. Si. 6^. 
A Celler-tian af Mtmsin under there itoeral lertiani :—{i) Xeyal, (a) 
hiliticians, (3) Prt/aaomU, (4J Seienti/it, (5) S«riai, {6) Liltrary. TitJt 
Memtiri of feared ariipnalfy in lit rohimm ^ lit" DtWj Newi," 




GENERAL CATALOGUE. 



Maason (Professor).— ESS \VS, BiOGRAPHrCAL \ 
C RITICAL. SttSnIioH kmdii" Poztrv and Belles I^n 






LIFE OF JOHN MILT(JN. Nirraled in connexion will, the 

Politicftl, IUccIeiiastical. and IJtcruy History of bis Time^ 

David Masson, M.A., LL.D,, Professor of Rhet 

burgh. Vo]. I. with Pi>rtiails. 8vo. i&r. Vol. II. i 

// is iafendtJ la exhibit Milloa'i lift in iti ctnitrxiaHs vHb 

•uUaUt phtnemena ef tie prriatl of BrUisi kiitriry in whiek 

ill ilatf politics, its ecrleiiastical varialiaHs, its liltralun a. 

tiffUgAt. Commencing IH 1608, ihi Lift ef Miiten froctrds tkron^ tht 

last lixtten yrari nf Ike reigH of Jtsma 1. , inclmia Ike whole of tkt «ipi 

a/ Charles I. ana Ike tuisefnenl yiars of Ike CommemunUk attd Ikt 

Prelettitratt, and then, passing tkt Xeihrvlion, extendi itself to 1674, er 

thrmgh feurlan years of the nevi state of Ikingn under Ckarles II. Tlu 

first volume deals jniik the lift of MUton as extending from 160S lo 1G40. 

■uikkk was the period of his edmcahea and of kit mini 

Morison.— THE life and times of saint BERS^ 

Abliot of Clairvaux. By James Cottek Morison, I 

Edition, revised Crowa &vo. 71. 6rf 
" One of the best eonlributioas in our lileralure tmnnrdi a 
ligenl, and uKrrtky kmwledgt of EnropaiH %ntmili aiid tiongJ^M 
feelings during Ike taeifik century. A deligktful atul instrtietizt m 
jnd one of tie best products of Ike modem hislnric ipiiit." 

Pall M*i.l Gm 

Morley (John).— EDMUND BURKE, a Historical Studj.^ 

Jems Morley, B,A. Oxon. Crown 8vo. 71. 6^. 
" Tke style is terse and incisive, and brilliant -anlk epigrain 
11 contains pilky apkoriilit sentences -ttikick Burke kimsdfvwald n 
disowned. But these ore not its best features : its sustained f 
reasoning, its wide twerp ef eiservatiBn and re/bclim, d. 
audiocial lone, stamp it as a work of high excellente, cmd at « 
cordially rteornnuHd StotHr readers."~%liX\iK3Ki RevibW, 




MuUinger.— CAMBRIDGE CHARACTERISTICS IN THE 
SEVENTEENTH CENTURY. By J. R Mtiu.iKCEii. B,A. 
Crown Sto. 4j. 6J, 

" It ii a vtiy tnltrtjiuwg oHd mdiMt ^\>i." — SATUsnAV Ri.vi»w. 



Palgrave.— HISTORY OF NORMANPY AND OF ENG- 
LAND. By Sit Frances Palgiave, Deputy Keeper of Ht< 
Majesty's Public Rcconls, Completing the History to Ihc Death 
of Williim Rufiu. Four voU. Svo. £^ 41. 

Vi/lmmt I. Gttttal RdatioHs p/ Maliiefol Eiirtft — TSt Carlemngiiin 
Emfiirt— The D.inuh Esfffiliens h tAi Gaidt~And tkt Eifabth/imml 
tf Hollo, i'elime II. Thi Thra Fhtt Dukii gf Normandy; HdSId. 
Cuillattml LoHgitt' F.pk, and Jtifhard Sam-Pair — Tkt Carlm'ingiin 
Uiii lufpi-tnttd hy tht Caprii. V^tiva IJI. tUckard Sani-Pmr— 
Rkluird Lt-Bon—Rukard Itt.—Rfbirt U DiaHe—HHiiam lit Cen- 
fucror. I'l/untf /J' tPUIiam Unfia — Actation 0/ Ilmry Bifoultrt. 



Palgrave (W. G.)- — a NARRATIVE OP A YEAR'S 
JOURNEY THROUUH CENTRAL AND EASTERN 
ARABIA. 1863-3. By William Giffokd I'aixhiave, file .>f 
the Eighth Regimctit Bombay N. 1. Fifth and cheaper Edition, 
With MajH. PUni, BJid Pontait of Author, engraved on sImI by 
Ji-ens. Crown Svo. 6;. 

'■ Cenadrtms lAt atttil ef our frevhas tgrnarVHtt, lit aifumtl ef ku 
te*iepimtntt, and tkt importaHtt »/ kii nntHMitm U nur tmra-ltdgr, tw 
taHnCt laj/ Itii ef ktm than wot tnti laid t/ a Jar gmUr ditonrrtr. Mr. 
FalgroM kiu rndttdgnvn a nm taartdl^ £unft."—?AU. MaLL CwUSTTIb 




Parkes (Henry).— AUSTRALIAN VIEWS OF ENGU 
B<r Hknkv Farkes. Crown Svo. doih. y, GJ. 

" Tit /alimeiiig Ittltrs -am terittrn duriiig a raideiue in Eitglamt, At 
At yiars 1861 auJ l86z, and vurt fublishtd in Ikt Sydney Moni!ii£ 
Herald «i /** arriva] af Iht monthly mailt . ... Oh rt-fo-usat, titn 
l0ters effear ta laitlain viOBi 41/ EiigliiA lift aad imfrfisiotu «/ Sifgiitk 
HttaUlitta tsAkh, ai Ike vima and imprtssioni of an KnglishniaH ^n Hi 
rtHirm If Ait nalkv eimntry after an aitmre tf twenty years, may nat ie 
witktut in^ntt ta Ike EngluA reader. TTie writer had iifporiuHUiei ^ 
mixing tfUA different clatsei of Ihe BritisA pie[4/, aud of Aatriag efinnm 
Ml fiatiing evmls fivm afpatite standfieintt ef tbserva^vnJ" — AirrBOS'l 

PUFACK. 

Prichard.— THE AnMINISTRATION OF INDIA. From 
1859 1(1 1S68. Tlic First Ten Years ai Adminialralion under the 
Crown. By Ii.tudus Thomas Prichahb, Barrister bI -Law. 
Two voU. Demy Svo. With Map. i\!. 

In lAtie Tioluniei the author has aimed la rupply a full, imfartial, and 
imdependrni acemiil of BniisA ludia hettrnn 1SS9 and \m%-^Ti>hk k ft 
in many mfifcli lAe mesl important ef,Kh in Ike history ef that t» 
which Ikepraent century hat teen. 



Ralegh — the i.ife of sir Walter ralegh, Us«i 

upon Contemporary Dociimcnis. By KnWAliD Eowards. To- 
gether with Ralegh's Letters, now first collcclnl. With Ponimil. 
Two vols. Svo. 321. 

■ Mr. Edwards hat certainly TBrUlen Ike Life sf Kaiegk from fitter 
inJbrmalioH than anypreviaui biographer. He ii intelligent, industrious, 
^tmpalkelic: and the laorld kas in Ait two vatumet larger means ajfi/rdcd 
it af knommg Kafe^k than it e^'er possexsal br/art. J'Ae ntw iMeri and 
lie nrvily-edited aid leltert are in titmsdjus a baaiu" --V liiA. MaLL 

Qaxbtti. 



J 
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Robinson (Crabb).— DIARV, REMINISCENCES. AND 

CORRESPONDENCE OF CRABB ROBENSON. SdecleH 

and Eiliied by Dr. Sadlik. With PoctniL Second Edilioo. 

Three vols. Svo.doth. 361. 

^fr. Ci'aii KnHiutH'i Diary extnutt mtr tkt grmttr fart oj lint- 

piariiti sf a eeiilury. It ceHlaiai fertenal rtmiHuteiKa 9/ Knit ef Ht 

mMtdiitinguishid iharattm ef that ptriod, inclaJimg GeHht, \Vittatid,Dt 

^iiKty, H'vrJstiMrlk (uM aAam Mr. Crabh XiiUhhih mis tit umi bj 

gnal iHlimacy), M<idami Jt S^aii, LafayttU, Ceieridgt, Lamb, Miiman, 

&'i. &'c, : aiul imludti a vail vari/iy ofiubjtcU, politiaiJ, littntrv, icdm- 

titsia!. ami misiflliiHeBtii. 

Rogers (James E. Thorold).— HISTORICAL GLEAN- 
INGS : A .Series of Skelches. Montieue, Wnlpole, Adam Smilb, 
Cobbctt. By Rev. /. E. T. Rogers. Crown Bvo. */. U. 
Prefisier Rogrris oijal in lit follirjtimj lidiha it U fremi atittj 

kisieriral /aiti, gnrufai rtmnJ a frintipal Jigurt. Thi mays art ih fit 

fifrm of Itclura. 

Smith (Professor Goldwin).— three ENGLISH 

STATESMEN; PYM, CROMWELL. PITT. A Couree of 

LMturcx an rhe PaliiioJ History of EngUnd. R; Goluwin 

Smith, M.A. Em™ fcnp. 8vo, Newand Clieipei Ediiion. is. 

"A mfri tokidi ntilhtr hiitarian tier felitieian tait taftly afftrd It 

f^f/ifi;"— Satumdav KEvirw. 

Tacitus.— THE HISTORY OF TACITUS, Iranibled into 

EngliBh. By A. J. Church, M.A. and W. J. Bruukiiib, M.A. 

With 1 Mnp Knd Notes. Sto. km. 6</. 

731* traHitatert Aaot rHdiathmrtJ U adkm as rlatily lo tif eriginal as 

ihmgkl wuitUm -aiitk a prefer ebttrvanct ef English iiliem. At 



then 






It the p 



the author. TTUt weri is thttrattfrisal iy the SpccUIor i 
aiiJ faithful IraHihlian. " 



" a stholariy 
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THE AGRICOLA AND GERMANIA. Tnmslntcd inti 
A. J. Cuukcii, M.A. and W. J. Brouribb, M. A. 
uid NoiB. Extra fop. 6vci. 3s. 6^. 

Tht tmntlatert fbnie nmgit iff ptvdttce stick a virshn ai 
Khelars who dcmond a faitkfiil rendering ef Iht original, and i, 
naderi win art effetuitd ty the baiJiuis anJ frigiility wlliei t. 
Jitfigtm tramloHons. Tkr treatiiir are aecBmfiinifd ty »'. 
ffEMM, maps, anif a cArenrlogital smnmary. Tie Alhauenin • 
Itii Bmrt tial il is ' a rvnian at imri rradakU and tii 
fenisfd vith fJramri by all, and coniulted vritk advanlagt iytitA 



Taylor (Rev. Isaac).— WORDS AND places 
Gt/moti^icBl Illustratiotis of History, Elymologyi and Gi 
By ihc Kev. Isaac Tavlob. Second Edition. 



" Mr. T<^hr Am /rWiwrt/ a nally us^ul boot, a 
aUiu in our languagi.'* — Saturjmv Revikw. 



Trench (Archbishop).— gustavus adolphus 

Aipecta of Ihe Tliirty Years' War. By R. Chenevix Tunch, 

n.D,, Archbishop of Dublin. Fcap. 3vo, w, 6rf. 
" Clear and lurid in ilyU, then Itctura ivill he a Ireaam 
wh-^u the ntbjat ii un/aMiliar."^li\iB\.m EVBNINC MAIL. 




R<^^^ 



Trench (Mrs. R.). — EditcdbyABCHUtsnorTRKNCH. Ren 

of the laic Mrs. RICHARD TRENCH. BL-iiig Selections from 
her Journals, loiters, and other Papers. New and Cheaper Issue, 
with Portrait, 8va. 6/. 

Cantairu HOlicei and aaetdaUi illustroiiitg tie sniai life of the j) 

—exlendiitg aiier a gimrler b/ a century (1799^1817). It imt/uJti 
u atul etker misctllaneoas fiaes hy Mn. Trench. 






Hisrony, biography, &• t/^avels. 
Trench (Capt. F., F.R.G.S.)-— the russo-indian 

QUESTION, HiiiaricsiH^. Stinu^calljr, and Folitiallr con- 
ttdered. By Capt. Tnkmch, F.K.G.S. Wilh a Sketch of Cenint 
Asiatic Folilics uid Map of rentnl Abl Crown Sro. ^i. fid. 
Tit Ruts0-IniiaH. fr CtHtral Aium futi/uiH iai fir utier<d eh'im- 
nitf>H4 itm aUracting mm^ fublii alientioH in Eng^uHd, in Kussia, and 
on tir Gnitinmt, vrilhin Iki hit ytar et Aon. . , . / kieai Ikemghl 
thtprtsott veUune, poing a t'Mart liuttk t/tkt klOery tf tkit fatHtm 
fivm Us tarlitst frigin, and egndenting muck ef Ikt mosi ntent and inte- 
ttiting mfinnalioit en {At itiijfcl, and en ill tBllaUral pkaittt mtgkl 
ftrfuipi bt acerflablt It thtsi vike tail an iatirtil in it." — Autuok's 

Trcvelyan (G.O., M. P.).— C awn PORE. lUmlrated wilh 
Plan. By G. O. Trkvelvan, M.P.. Author of "The Coin- 
petition Wallah." Second Edilion. Crown 8vo. Oj. 
in lAii booi tur an not spand one fact cf Ikt laJ ilary ; hit CB' 
fitUHgi art not hammed iy thr rfdtal ^ maginary tutragti. It ii gfpd 
fir Ml at kamr that vn kmt snt viks Mi kii tale le hkII hi daa Mr. 
7>W)w"f,"— Pall Mall Gaubtti. 

THECOMPETITtON WALLAH. New Edition. Crown 8vo. in. 
" Tkt ^rlitr Itiltri an tip/dally inUraling far Ikiir laty dairiptiani 

of Eurtfain li/f in Itulia ITuat thai foUme an of Mfrt urietu 

imparl, ittking ta ItU Ikt trvlk ataut iKt Hini»» (karacUr and En^bk 
injiurmti, gead and tad, npen il, ai Vitllai In lUggfil lomt MUr tattra u! 
tent than Ihil kitho W adeptci." —^■KKW\f*v.'»<. 

Vaughan (late Rev. Dr. Robert, of the British 
Quarterly).— MEMOIR OF ROBERT A. VAUGHAN. 
Aathor of " Hours wilh the Mystics," By Robert VAUr.UA.N, 
D.D. -Second Edition, revUcd and enlarged. Extra fcap. Svo. 51. 
II dtitrvt) a plaei en ikt tame ikd/ ViilA Slanley'i ^ L^fi of j1 niM,' 

and Carfy/i'i •Slirling.' Dr. Vatlgkan kat /vrfirmnt kfi painful tid 

net ail unplrasing task vitk arjuitilegted Insle itnj firl-iig."—'H<3ii'roy- 

roRum. 



GENERAL CATALOGUE. 

Wagner. — memoir of the KEV. GEORGE WAGNER, 
M.A., late Incumbent of Si. Stephen's Chunih, Brighton. Bjrthc 
Rev. J. N. SiwpKiNSON, M.A. Third and cheaper Edilioo, cor- 
Tccted and abridged. 51. 



Wallace.— THE MALAV archipelago : Ihe Land of ihe 
Grai^ Utan and Ihe Bird of pBradise. A Narrative of Travcli 
with Studio or Man and Nature. By Alfricd Russel Wallacb. 
With Mapi and lUiulratioiis. Secood Kdition. Two vola. cn>WD 



Ward (Professor).— THE HOUSE OF AUSTRIA IN THE 

THIRTY YEARS' WAR. Two Leclurei, vilh Notes and lllus- 

trations. By Adolphus W. Ward, M,A., Profcaor of HisUuy 

in Owens College, Manchester. Extra fcap. Svo. ZJ. 61/. 

" ftry cemfoit and iHitnutiije."—^atTmGim.S RaviRW. 



Warren.— AN ESSAY ON greek federal COIN* 
B/ the Hon. J. Leicester Warrsn, M.A. 8» 
" The pruent aiay is an atttmpt ta Ulut/ratt Mr. Framan'i Fedtral 
Gavtrnmcttt by rviJenu dedacid fram the tam^ee/lhttima and coiattHm 
Mwnn trmicd ef." — Preface. 



Wilson.— A MEMOIR OF GEORGE WILSON, 
F.R.S.E., Rcipus Professor of Technology in the Uiui 
Edinburgh. By his Sister. New Edition. Crown 8vc 
" An txquisUt and tauthing poHrail 1^ a rare and beaulifut sfiril." 



Fetierat 
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Wilson (Daniel, LL.D.}.— PREHISTORIC ANNALS 

OF SCOTLAND. By Daniei. Wilson, LL.D., Profesor of 

Hittory anil English Littmtiire in Uriivtrsitx College, Toronlo. 

New EdilioD, wiLh nuiucroui lUuilnitiani. Two vols, demy 

8vo. 361, 

Thit elakeratt and leamfd v»rk ii dniUed in/a four Farts. Part I. 

JaiU viilh The Primeval or Slone Period : Aisrigituit Traea, Sifulthral 

Mmurialt, Dii}eIlmgSy aitd Cataeembi, Temfiti, Iftafioiu, irv. 6*1. ; 

Jbrt H.. The Brenie Period ; r»t M^allurtii Transition, Primilan 

Bremt, PtrMHci Orimmmls, Kdigian, Aril, and Dtmatie Habits, 

Uher topics ; Tart III., The Iron Period : TU Inlrodutlion e/Inm, Tit 

Raman Imiisien, Stmngta/i^. &•/. &'.:; Part II'., The Christian Period : 

Hiilaritai Data, fht Nfrri/i Law Rdies, Primilivt and MnHirrat 

fyilttioUgy, EtdiMitieai and Mitedlanata Aittiqmtia, 

fttmishtd u-itk an etaierate Index. 



ill vork, tvAitA tarria eut thtfriniifU 9/ IJu frtteding ont, bnt vnlh 
» -widtr leefe, aims te " vian Man, as far as fossiHt, Hnaffnl^ fy thiut 
modifying injlntnca loWA a.-aimfan}t Ike devdopmeni a/ Hotiont and tki 
maturity tf a trtu kidarit ftrifid, in eriirr Ihlrdiy to aatrtain tkt u 
from wktnci suek devdopmfnt and matariiy protitd." It contains. Jar 
txampli, ckaphrs on Ikt Primaial TraniiHan ; Spack ; Mdalt : tkt 
Mimnd-Snitders ; Primitki Arckittctnrt ; tAt Anuriean Typr; tkt Kid 
Blaedo/tkt IVcst, Av. &-i. 



SECTION II. 



POETRY AND BELLES LETTRES. 

AUingham.— LAURENCE BLOOMFIELD in IRELAND; 
or, the New Landlord. By William Allingham. New and 
cheaper issue, with a Preface. Fcap. 8vo. cloth, 41. 6</. 

In the n€w Preface^ the state of Ireland^ with special reference ta the 
Church measure^ is disaissed. 

^^ It is vital with the national character. , . . It has something of Popes 
point and GoldsmitfCs simplicity^ touched to a more modem issue.** — 
Athenaeum. 

Arnold (Matthew). — poems. By Matthew Arnolr 
Two vols. Extra fcap. 8 vo. cloth. I Zf. Also sold separately at dr. 
each. 

Volume I. contains Narratii'e and Elegiac Poems ; Volume II. Dra- 
matic and Lyric Poems. The two volumes comprehend t/ie Pirst and 
Second Series of the Poems^ and the New Poems. 

NEW POEMS. Extra fcap. 8vo. ts. 6a. 

In this volume will be found ^^Empedocles on Ettia ; " " Thyrsis " (wrUtcn 
in commemoration oj the late Professor Clough) ; " Epilogue to Les sings 
laocoon ;" ^^ Hein^s Grave ;^^ "" Obermann once more."*^ All these 
poems are also included in the Edition {tzvo vols. ) above-mentioned. 



POETRY Sf BELLES LETTRES. 



Arnold (Matthew), (MnAMurf) 

ESSAYS IN CRITICISM. New Edition, with Additioiu. EkIh 
(cap. 8to, &>. 
CoNTKNTS ; — Pr^oit ; TTit Fwclian b/ Crifinim al llu framl timt ; 
TV Literary InflutiKt of Aeadtmio ; Mantvf dt Guerin ; Emvnh 
de CHrrtH ; llrinrith Unite ; /^igan anrf Mtdiitp^l Rili^ttu Srntmuttt ; 
Joubtn ,- SfHiiata imd Iht BMt ; Marrmi Aurtlius. 



ASPROMONTE. AND OTHER POEMS. 
eilm. V- 6tl. 
Cofnt.HTS:—fliemu/Bi-/ta/y: Oramnfii Lvrict ; Miir/llantem. 

Barnes (Rev. WT.).— poems of rural life in com- 
mon ENGLISH. By ihe Rev. W. Barnbs, Amhor of 
" Poenu of RuraJ Life in Ihe Dor«l Dialect" Fcup. Svo. 6j. 

" Ih a high degree plecuaiil and «•>!■ 
uiAitk lite lavtri ef dttcriflive fetlry e- 



Fop. Svo. cloth 



I *£iHfd tt Auit"— Atiish.«uk. 

Bell — ROMANCES AND MINOR POEMS. By H«NRr 
(Jr.AssFoRD Belu. Fcap. 8wo, fn. 

" Full af life and gtHiHi."—Can%-^ ClBCCWd. 

Besant — studies in earlv French poetry, bt 

Walter Bis«NT, M,A. Crown. 8vo. %i. (td. 
A larl b/ imprissieH rati an mml mindi thai French lilrrafKte tegint 
ail* tie "siMe it Leuii QMaUme!" any prevbint lUtnxlurt iting /er 
Ike mail ftirt unimmm or igntired. Feu- Ambw anytiiHg e/' lie tiiartium 
iilerary aetivity ihal begun in lie iXirletitih century, tnu dirtied nt by 
flideieilf. Marie de Franet, CaiUn dr Fbix. Tiii^ull de Ctiatnf^gnt, 
and Lerrie ; n«i fulend iy CJtar/ei 1/ Orltam, ty Margaret ^ ViJeitt 
hy Franiii Iki ftrA ; tial gave a erevd ef vertifiert h Frame, enriehed. 
ttringlktntd, defel^nd, and fijrrd He Fmtrh langMgr. and firfiartd the 
miy for CorneUle and /er ttaeiiK. T^t fraiiit wart a 



I 
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nfarmathn and diriclUit trnttking Ike tariy ffffrti e/ Franct tti fttliaU 

" III unt modiralJy nttd vebatu he hiu centrivtd fi> imtretbtct mi It fie 
y iiil, if I'd tf all oj ihi i0fiy FrfHchfods." — ATHis<«UM. 

Bradshaw.— AN attempt to ascertain the state 
OF CHAUCER'S WORKS. AS TUEV WERE I,EFT AT 
HIS DEATH. With wmc Nolet of their Sub»cquen[ Ilbiaij. 
By HsNHY Bradshaw, of King's Coltcge, and the Uitivcndir 
Library, Cambridge. \ta A* / 

Brimlcy.— ESSAYS BY THE LATE GEORGE BRIMLEV 
M.A. Edited by the Rev. W. G. CLARK, SLA. With Ponrail 
Cheaper Edition. Fcap. Svo. p. W. 
Etsays on literary lafks, sutk at TmaysaH't " Pbtms," CartyUi 

" Li/i tf Stirlmg" " Blbii Mmae," &^., npriuUd from Fiaser, At 

Spectator, and tiki prrUdkiU!. 

Broome. — THE STRANGER OF SERIPHOS. A Drd 
Poem. By Fuedep.ick Napikr Broume. Feap, Svo. 
I'oMitded sn Ike Grtek Icgrad a/ Danac and Penmi. 

Clough (Arthur Hugh).— THE POEMS AND PROSE 
REMAINS OF ARTHUR HUGH CLOUGH. Wflh a 
Selection from Ms Letter* and a Memoir. Edited by his Wife. 
With Portrait. Two volt, crown Svo. m. Oc Poems sepa- 
rately, as below. 
Tie lale Pra/tslar CUHg* is imU tiunen as a grtu^. Irndtr ftti, 
arid as tie icMarly traiulator a/ Plularch. Tkt UUm pottos i^pt 
n/trtit, aal iiagrapAieal aiily, iui lUerary-^iicussing, at Ihey da, tit 
mcti impertant fuistiaitt t>/ the time, always in a gemal spirit. The 
" Remains " include paptrt nt " Ke/reniimrnf at Oxfard; " oh Ptv/esiar 
F. W. Neaman't ton* '• The Saul ;" en tVordmiarth ; an the Fgrtnatien 
t/ Clatskal Bn^isk ; an same Modem Poems {MattAfio Arnold itnd Ike 
laU Altxttitdtr Smith), &v. Sft. 
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POETRY C" BELLES LETTRES. 



Clough (Arthur Hugh), |.w>/iiuu/]— 

THE POEMS OF ARTHUR HL'GII CLOUGH, ■otnctiine Fellow 
of Oriel Colleec Oxford. With > Memoir bj F. T. Palgnave. 

Secoml Edilion. >'cip. Svo. 6f. 

" Frvn Iht kifktr miiul b/ mltivalrJi aU-^tuttiomng, but ttitt eeniir- 
vafKt Eiig/anJ, in tils eur fmnitd j^fnmUitn, vit de not knga af any 
mtttraHft in litaiUurt si> {hara(tmilk <u tkf f»tmi t/ Arlknr Hugh 
0'u"j4."~FiiAsEii's Macvzinb. 



Dante.-— DANTE'S COMEDY, THE HELL. TransIWtd by 

W. M. RossETn. Fc»p. Ski, doth. 5/. 

" 7>( aim of Ikit truHiIiituiit of Dante may h lummtd uf in SHt vurd 

— IMtralily. . . . 7'ff fiUmr DnHti lenleHii far sinleiKC, line ffr tint. 

Wtirjfor Mvrd^iailhtr mort nor lai^-Aat iftn my tlrimmui endemnmr. " 

— Ai;thok'8 PaRFACK. 

De Vere.— THE INFANT BRIDAI, <nil olbcr Poena. By 
AuBREV Dr Vekr. Fcap. 8va. 71. bd. 
" Jl/r. De Vrre has laken hit flare am^ag Ikefetti <^ lie Jay. Pure 
aiiJ tmdtr /te-'ing, ami llial /v/iittd restraint tf style whith is folltd 
ftiutu.ll, are tkt rkarmi of the tWjijWi-."— SpectaTOK. 

Doyle (Sir F. H.).— Worki by Sii Frahcis Hastinos Dovi.c, 
Pixjfcisor of Poelrjf in the Univeiwly of OiTonl %— 

THB RETURN OF THE GUARDS, AND OTHER POEMS. 
Fcap. BvQ. 7/. 

■' C**/ viine nadt ud bulk, nsr getd verse a pr^ale ; and Sir Frantu 
V'lytis verses run bright and tlear, and smaek e/a tlassic vinlagt, , . . 
Hii chief tharaeteriitu, ai it is his greatest tharm, is tkesitafie manliness 
which gk.es /tret If all Ju wrUts. h is a eharaeteriitit in these days mrr 
McOfpk ' '— EXAHIN Kit, 




Doyle (Sir F. H.). {tentiimiJ )— 

LECTURES ON POETRV. deUveitd before the Uwrerary <£ 
Oxford in iS68. Extn crown 8va. y. 6d. 

THHEK I.r.CTURBS :— (I) Inaigurul; (!) Pravintiai Ptinry; (3) Or. 
Netmnaa^t "Drtam of CtrentiHl" 

"Full 0/ liongiffut ditiriniiialii>H and JSne iaiigil: the lectmrt 4m 

' Prmincial Pvetty' leem la ut tingttiar/}/ tnu, t/opieat, ami imtrt^itC 

SraCTATOR. 

Evans. — BROTHER FABIAN'S MANUSCRIPT, AWD 
OTHER POEMS. By Sebastian Evans. Fop. 8m>. d«Mk. 

"In ihii valumiwt have fitU tinTinina thai At kas 'tie iwwk OJitf Xir 
faculty liiviHi.' . . . Cliver ami full 0/ iiiuily humemr." —CuiVM. 



Furnivall.— LEMORTED'ARTHUR. Edilrffrom tlwfl 

M.S. M51. in ihc BrilLsh Museum. By F. J. FtikSlvALL, M..\- 

With EiBayby ihe laieHnRBEKT CoLERincE. Fcap, 8vo. 7/.U. 

iMking to the inlertst limtm iy it mamy thcuiands in Kfr. Timtyioiii 

Arthitrian faems, tht idilor and fuhliikers have thought tkal Ike M 

lersion ipfuld possas roNsiiiemblt inlrrtsl. It is a rtfrint ofdu relt^rtHJ 

ftarleian copy ,- and U iiictimfaiiied by index and gloiiary, 

Garnett. — idylls and EPltiRAMS. Chieny from tlie jQ 
Antbology. By RlCilABD Gaknett, Fcap. Svo. 
"A ekorming little h^i. For English renders, Mr. CarnOfs I 
latiani imtl efen a nnu uvrld t/IhaigH,"—VitsTittiiSTZJt Rxvii 

CUESSES AT TRUTH. By Two BuoritKKS. With V^ 
Title, and Frqnlispiece. New Edition, wild Memoir. Fcap. | 

" 7%i JUlcmiitg ytar teas mnurabU /9r the evmmeaeemfMt J 
' Giiatet at Truth.' He and hii Oxford hrvthn, Ittrtng « 
tonitant and fra interchange c/ llieHgil en lueitiani rt fhUoM 




4ileralun and art ; Migilutg, mcA t/lAtm, in tie ifignnHmaOt Itntimi 
vtiich it lit iharm ifflAi ' Ptni/ti^ <•/ Pastal, and tie ' Caratllra' ef La 
'Brtiyirt — ogrrrd It ultrr Ihtmuhis in Ihh/i^rm, and lit boei af'ftand, 
ananjimBiufy, in twa iviama, in 18*7." — MmioiR. 

Hamerton.— A PAINTER'S CAMP. By Philip Giube«t 
Uamektok. Second EdJiion, rcvlKd. Extra fcnp. Svo. (u. 

Book I. In EnglauJ; BoOK n. /« Stathnd; Book HI. In Frame. 
7%a it tki tlary nf an Artisl'i tttcamfimtHli and aiktHtHrti. Til 
iUitdlngi of a fm tiafleri may tin* to remny a natiem ef tit eiiriKtrr 
fftifipot: A Walt an lie Imuarkire Mmrj ; lie Anlhtr iii vBm 
litmtetteper and Ctik : Tmtl and Bfott far lit lligitandi ; TTuAulier 
tiKamfs on an unin/iabilfd hSand ; A l.aii t'cragr ; A Ci/Vy fitnmty 
CUn Cm ; CoticimiHg Atovnligil and Old Caillei ; A hull Fnrnli 
City : A Farm In lit Antuneit, &•{. i-c, 

" i/U fagts ifarUt wlli iaffy tuitu «f tifrtstien, hoI a fnv a<dl-ltiIJ 
untedelit, and many 0hin\tlieni teiiei art lit fruit tf altmlhi itndy and 
itiu nfitctien on tkl tamflicated pimoauna af inman life, ai taiii at ef 
m"— WtsTMissn tK Rtviiiw, 



KTCHINC: AND ETCilEKS. A Trauiw Criiical and Pnu^tlul. 
Br f- G. Haukktok. Willi Original Pbl» b^ RKMtiRAMtr, 
CALLor, DujAktut, pADi Porrm!, ftc RoyBl Km Half 



" /I u a tairiifu-iii'i antiirr, /■nriler, and fnMiiiir may alike f^ 
frtmd. It ii a mrrt, lea, (f wiiei rnme ha a gnmine arlitt ecitld hj<ti- 
ttkiiHy ioj* ion Hi oHlim:"~%hrVKH\y Review. 

Helps.— REALMAH. ny AUTiltK Hki-ps. Cheap EUUion, 
Crown Svo. fu- 
Of till nvrt, by lit AilAor ^ " Frundi in Omn.-il," lit Satimlay 
IKtritumyt: " Undernealh tieferm Xtkat ^ dial^u^ it 10 ma^-i tirtmd- 
Htti, fancy, andaioft all, i* muii niit tindhntai, thai B» li-'lM liifi 
all lie iHlir tf a man ir tceman B<Ar liia tit taat." 



SS GENERAL CATALOGUE. 

Herschel.— TlUC ILIAD OF HOMER. Tnm«Ulcd iMo E^ 
llciatncien. l!y Sir JoBN HBKscHtt, Bart, Sra. iSi. 

A t/triiaH e/ tkt tiiadin En^isk Htxamarrs. T3ke gueitioit 1/ Hum 
tramlalieH iifiUly ditttusol in lAe Prffoit. 

" // is admiratlt, net tnly pr many mtrtHnr tntriti, tut «j ap 
mixn'i Irilmti It Gmaa." — Iu.i;stratm> London Xkws. 



T%t maim oijfcl ef Ikii Etsay ii A> feint evt hme Ike ttiutioiial eloKM 
iekifh undfrlia tht Fint Arts it diirtgardtd atid unJetrelafiot at thii Mr 
to farm {dtifiii a frtUmt al ^ing it uf) la oifulittitt an 1 
JltalM. 

IIVMNI ECCt.ESI,E. A» "Theouwicai, Sectiok." 



Kennedy. — I.liGENDARV FICTIONS OF THE IRISH 

CELTS. Calleddl and Nunled bjr Patrick Kennkuv. Crmn 

8vo. Is. (•!. 

"A very aJmiraiJi popular stiectbine/lht Irish fairy tturrut aitd l^^aidi^ 

iawhieh than viha art familiar iiiitk Mr. Crokfr's. and etA^r u^Hitm 

•if tht somi kind, will find much thai is frai, andftiil tf tht ftmliat 

vivacity and kumimr, and semttima enat of lie ideal fcuii/f, ^ tit tr^ 

Celtic ZfyrW."— Sfectatob. 

Kingsley (Canon). — SteaJie "Historic Section." »Wob*s 

OF FlcnoN," and "PHILOSOPHY;" aba "Jovknilb BoqK^" 

flnrf"TnKOUK;v." 

THE SAINTS' TRAGEDY : or, Tlic True Story of EUabe 
Hungary. By the Rev. Charles Kingsley. Wiih & 
the Rev, F. D. Maurice, Third Edition. FcBp. 8vo. 

ANDROMEDA, AND OTHER POEMS. 





POETRY S- BELLES LETTRES. 29 

Kingslcy (Canon), \teniiiaud\-~ 

PIIAETHON: or, Loose Thocghls for Loom Ttunken. TaxiA 
Edilion. Cmwn 8to. v. 

Kingaley tHenry).— .sir '■ Works of Fictlon,- 

Lowell.— UNDER THE WILLOWS. AND OTHER POEMS- 
Bf James Ritssell Lowell. FcRp. Svo. fa. 

"Under the Willow* it etui^ tit mvtl admir^U tiii if idyllk nvri, 
tkertai il ii, ar ftrkafi htcaioe U inhorl, thai kioie tm dont ta mr gtne- 



Masson (Professor).— essays, hkkiraphical and 
CRITICAL. Chiefly on the Briiish I'oets. By David Masson. 
LL.D.. Profeiiot of khctotic in the Unlversiiy of Ediiiburgli. 



DiitinguiiM *>■ a roHoriaNt faaer a/ analyiu, a cltrtr ttattmiM 
§f Ikt.attual fatU im vMifh tptttdalian ii iaifd. and «H apprapriatt 
ttauly af Languasr. Thm asays ihetdi bt pafitlitr wUk trrioia mm." 

Atiikn.EL'm, 

BRITISH NOVELISTS AND THEIR STYLES. Being a Critiad 
Sketch or lite History of Briii^Ji FnMc Fiction. Crown 8vo. 71.6^. 

" Valuable for its liKid analyiit af JunJanuHlai frinrifla, it) hnJlk- 
»J vitu, and autaiiteJ ammatian af tlylt." — SMCTATUI. 

MRS. JERNINGHAM'S JOURNAL. Exlm fcap. 8»o. 31. W. A 

Poem of the boudoir or doroeitie cUu, purporting (a be ibe journal 

oft newly ■married Wy. 

" Our ptality in Iki piftt, luffiritnl af itirif to claim a memend allnt- 

hat, is that it is unifnt — original, indted, ti not /» Strang a ward — la 

til mamur af ill tpne^eiati and extmSam." — Pall Mall Gaikttl 



30 GENERAL CATALOGUE. 

Miatral (F.) — MIRELLE: .Pwoml E^acotPwwaoa^ 
Uted by H. Cricutoh. ExLn fcap, Sva. 6) 
" 7\u it a tafUal tramlatiim iif l^t eltgaHl and n 
^ ftem af M. Mistral tuAicA, f« 1859, ht Jtdicated in tnrXtuiMli! 

tfrms to Lamartint. // -wtmld W inrrf U 1 

twitlntii and fleaimg /rtshitfii of iMis iiarming ffk." — AthekJD 



Myers (Ernest).— THE PURITANS. Iiy ERNEsr 
Extia fcap. 8vo. cloih. u. bd. 
" II ii HMtBO mniM taeallUtt rnlly f^nd ftrm, statiiyanJ 



Myers (F. Wf. H.)— ST. PAUL. A Poem. By F. 
MvBRS. Seooii<! Edition, Ewra fcap. 8to. 3/. (td. 
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Nettleship. — ESSAYS on kobert brownings 

POETRY. By John T. Nettleship. Extra fcap. Svo. 

Noel.— BEATRICE, AND OTHER POEMS. By Un 
RoDEN NoEu Fcsp. Svo. 6j. 

' ' Beatrice is in many rtspiets a nebli potm ; it displays a sfilntJ^ar 
if landscape painting, a strong dtfinili prtcisien aj iigity^oloMrtti Jofnf- 
tion, V!hiih has not ofitn hetH turfKUsid." — Pall Mall Gaiettk. 

Norton.— THE LADY OF LA GARAVE. By ihe Hon. Mm. 

Norton. With Vignetie and Fconlispiece. Sixth Edi iinn 
Fenp. Svo. 41. 6d. 

" JTitrt is He lack of vigoiir, no/altering of power, plenty 4 
mHth bright dtscnpHoH, tiitith musical vrrtt. , , . Full of lA 
expreued, and may tc elatsed ameag htr best werlu." — TlMKS. 




POETRY &' BELLES LBTTKES. 



Orwell.— THE BISHOFS WALK AND THE BISHOP'S 
TIMES, Poems on the dBjfs of ArchhUhop I^ighton ind ihe 
Scoltish Covcnnni. By Orwell. Feap. 8vo. 5/. 

PurilailtaHj/iuillUiifrKiiiona/langtiagr,thefruil4o/Jttfl)uiig/il, 
uuigAlmla huamn natttrr, aitJ liixJf tymfalAf."—iiuHt:oKn>liMlsT. 

Palgrave (Francis T.).— essays on art. By Fjmncw 

TURNKR Palcr*ve. M.A., liie Fellow of Evcler CoU^e, 
Oiford, Extra fcap, Svo. 6r. 
MulrBufy—Djrcf-^Holman Httnl—Herbtrl—^Fnitry, Preu. ana Stu- 
jottomiJim in Art—Seulpturttn England— Tkt Albal Croia, &-c. 

SHAKESPEARE'S SONNET.S AND SONGS. Ediied by F. T. 
Palorave. Gem Edition, With Vignette Title by Jeems. y.tJ. 



Patmore. — Worlu by Covehtrv Paimore , - 
THE ANGEL IN THE HOUSE. 

Book L T»t BtlmJial ; Book 1L Tit Esftmtals ; Book IN, 
Fdttk/id /er Evrr. WilM Tanurlan Ckirtk Tattrr. Two voii. /raji. 



•* A NeuandClu^ Edition in tiui'tl. \%me.,itatiHfKlh frmttdmi 
lantd paftr, prite ti, ftJ. 

THE VICTORIES OF LUVE. Fop. 8vo. 4*, W. 

7S/ inlriiuit merit of hii foem wUI mure it a prrmantnl flatt hi 
liltralurt. . . . Mr, Patmert ias fiUly rarntd a f!me in Ikt {atale^u 
e/ peHi ty Ike fimikid ideaiatliaH aj deiaeitk life." —^Ktvt.\>h\ 
Kkvikw. 



ji GENERAL CATALOGUE. 

Rossetti. — Works by Christika RosSBTTt ; — 

COBLIN MARKET, AND OTHER POEMS. With t 

by D. G. Rossetti. Second Edition. Fcap. Svo. i 

"Ske kaudta hir lUtlt wtarvd with that ranfedic iitcrimin 

natier exhamli it a/ its simpit wendrrs iy pushing lynioiiim 

ittfi tkoit iivHdtrs in Iht mrrdy fahidims and copriiiattt itttg*. tm^gt 
At hai pivdttcfd a Irtu tAilJrat't fofm, whiik is far more dtligAlfuI 4 
tht mature lAaH la fhHiiitn, tAm^i U vieulJ be Jtli^hiflt! fa ali"— 

SpKtTATOil. 



THE PRINCE'S PROGRESS, AND OTHER POEMS. 
Iwo Dcugns by D. G. RossETTt. Fcap. 8vo. 6r. 
" Mm /fimrtti't perns arte/ the kind which retails SMlry't it^iiSl 
9/ Poetry ai Ike rtrard of Ike test and happiest mpmenti of tht lot ani 
happiest minds. . . , They are Utt the piping 0/ a bird on Ikt tpr^ in 
the sunshine, or ihi^Maiol I'n^ng ti-ilk tehiih a child amuses itteif ^' 
itfargels Ih1.1l unylmdy is lisiening." — Satukdav Review. 



Rossetti (W. M.) — DANTE'S HELL. S'ffl- " Dante."* 



V and 

i 



Roby.— STORY OF A HOUSEHOLD, AND OTHER 
By Mary K. Robv, Fcap. 8vo. p. 



Shairp (Principal).- 
otlier Poems. By Jo) 






-KILMAHOE, a Iligliland Poiloral;! 
N Campbell Shajrp. Ftap. 8vo. 
" Kilmahee is a Highland Pastoral, redolent of the warm soft air if 
the IVestem Lochs and Afoors, strlekeJ out viilh remartable grace and fit- 

■."— Saturbay Review. 
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iSmitb. — Woiki hy Alxxakdu Smith t~ 
A UPE DRAMA, AST) OTHEtt POEHS. Fca|). gvo. 
CITY POEMS. Vetp. Svo. S^. 

£DW1N OF OEIRA. Second EdiHon. Fop. 8vo. 5/. 
"ji ftrm tiiJtiti i. 

Smith. — POEMS. Br Cathmikk BAHKAiin SMiTtL Fcap. 

WatHhy in ftrliHS, 'ntaHing, finhh, aid graei ; ttatK'kkiml fuuitii, 
w4R-jt H mppTtitni, 6h/ tAt iimir far /ittl-'—ATHKH^VM. 

Smith (Rev. Walter) — HYMNS OF CHRIST AND THE 
CHRISTIAN UFK. By ihc Rev. Waitkr C. Smith. M.A. 
Fap. Svo. 6 J, 

Tliesf are amtng tkt nutlat tamd pai m t mr hat* nad for n limji: 

Wt» HB frofiur imagtry, exfraiing a nngr tf fnliiig itmt 

tiiian Ap m- mtaHi umamiHvH, thry art tTHt nnJ tUeattd, ami Uar 

fa/Aoj is ^/,mn<i and limflt." Si^SilOHVOtMlST. 

Stratford de Redclifle (Viscount).— SHADOWS OF 
THE I'AST, in Vent By VistutST StratFuku dk Rtu- 
CLIFFI. Crown Svii. 101. (tJ. 

W " ^' rigVKMi/ uvnti ^ imt vha kai aelei vigormtfy. 7^ irmtiit 
Iht/fn-aur n/ foUtirian and fi>tt."~li\lli,Mi\A!!i, 

Trench. — Work* by R. OltsBVix Trmcw, D.D,. Arcbhubop 
of Dublin. Sce»!*o.Sc«ion» "Pi!IUK->niY,""TMi:olor.v."*c. 

POEMS. Collected and amneed anew. Fca|i. 8vd. 71. 6J. 

Fl.KOIAC POEMS. Thinl Hditwa. Fap. Svo. at. bJ. 




CESF.RAI- CATALOGUE. 



Trench (Archbishop). \,m>Smiti\-~ 

CALDERON'S LIFE'S A DREAM: The Giwl Tbeatre of Ac 
World. With on EiMij on hU Lifc «nd Genina, F«p^ 8 



HOUSEHOLD BOOK OF ENGLISH POETRY. 

■[ranged, with Nolo, by R. C. Tkemch, D.D., Ani:hhid)0|i ef 

I>ublin. Emm reap, Si-o. S'- "^^ 

ITiii volumt is calltd a " NimiekM Boot,'' fyUu •tame in^fyii^ti^ 
it it a book ft>r ail-lhal tiirr is notking in U te pramt it /tvm Umf 
(tn/daitly pi^ctd in Iht handi of evtry maitber ej tht houieMJ. Sftei- 
mttu of alt flaias of fudni an grveH, iniluding lelecHatts /nrm ^mtg 
tttUhars. T%i EdiUw has aimei to prodiKt a ttxA "viiuh Iht emigtaO, 
fixdittg room Jar tittle n^ aiscluttty mttiiary, migkl y it find room fir 
in Ail truni, and tht Imvetltr t« Ait iHOfitaei, and that <h> itnnv ■wrrw 
skttva whert there are/no boeki this might he one. ' ' 

" The ArchHihafi kai ceitfirred in this Migit/tit oelltme an imfit 
g^ en the vhole English-ipeaiing fefiuliUiBH of tht Mi&rU. " — PtU^ 
Mai.l Gazettk. 

SACRED LATIN POETRY, Chitfly LyiicaL Sdecled and v 
(or Use. Second Edition, Coiredeci and Impiuvcd. Fob 



" The aim of tht preteitl velumt ii la offer 

Church a colltflisn of lie leil sacred Lattn fuetry, nuh as they tltaUif 
aUi entirely a nd heartily to aceept andapfrave-^a ectlnlion. that it, im tnUni 
ihty slmU not it evtrmert liablt to ht tffatded, and to have the aimmt tf 
their tympaihies chttted, by coming upon that which, hmoef/r heaiOi/iil^ 
poetry, out of higher rtspecli they must r^ect and condemn — invhieh, too, 
Ihey shall net fear that mora ore being laid far them, U nittngU tktm 
unaiMres in admiration for ought -a-hieh is ineoHtittetit vith tJktir fyiA 
andfmlty If their mim tfinttial mother." ^Pukti^CK. 
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Turner.— SONNETS. By tbe Re». Chakim TgNavsON 
TORNER. Dedicated \o hii bnither, Ihc Poel Laureate. Fcap. 
Svo, 4^. f>d. 

" Tie Stmiuti art dtduaiai to Mr. TfHnyion by hu brother, and have, 
itidiffndeHlly ef their merili, oh interal ef asioeiatitt. They dolt tevtto 
write in simple txprashie SaXOH ; both tavt to touek their imagery ih 
i/iititli rather than in /orma! limilrs ; both Aavt a ddieati ferceplien 
0/ rylbmital mevemerit, and thia Mr. Ttotter hot eeetuiattal linet ■which, 
for phraie and mttsie, might it ascribed to his bralher. . . Itt knvais the 
haunts of the wild rote, the shady neois where tight qainers through tie 
Ifoves, tht rnralilits, in short, of the laitd of imaginatiat." —Ki^vuKVit. 

SMALL TABLEAUX. Fiap. Svo. 4/. bd. 

" Tkesi brie; poems have not only a peruiiar tirtd ej interest for tht 
student of English poitry, but are intrinjietdly deligklfiil, and wHI reuiarJ 
a ear^ laid frequent permal. Full ef naiiuli, piety, Itve, and hnmoMg* 
of nalHral objects, and each expressing a single and generally e simple 
subjeet ly mmiu of minute and eriguml pktorial touches, these sonnets 
ha^'C a flaci of their rmn." — Pall Mall Gazette. 



Vittoria Colonna.— LIFE ANU poems, By Mn. Henry 
RoscoE. Crown Svn- 9/. 

The life of ViUana Colonna, the eelebmred Marchesa di Piseara, has 
raaved but cursory notice from any En^ish writer, though in every 
hi'lory ef Itaiy her name is mentioned with great honour among the poets 
of the sixiwith century. "In thru hundred and fifty years," says her 
biographer Viscoati, "there itu been no other Italian lady -who can lie 
compared to her." 

"It II written vnlh govd taste, with quieb and inteUigrnt sympathy, 
occasionally K-itA it real frethnas and charm oj style." — PaLL MaLL 
Gaxktte, 




3') GENERAL CATALOGVE. 

Webster.— Works by Augusta Wmstkr ^- 
DRAMATIC STUDIES. Extra Top. Svo. S' 
" .* tv/umt at Oreit^y markM ly foftrl tiutt as * 



FKOMETHEUS BOUND OF .-ESCHVLUS. Liieially i 
ialQ Englisli Vena Exira fcap. 8vo. 3*. td, 
" Cleititea and simptieify mmiinat ifiti iilerary skiU" 

MEDEA OF EURIVIDES, Liierally truidntcd into Enelis 
Eitu fcap. Svo. 31. 6^. 
" Mrs. fOAs/tr's translatioH sarfaiaa rmr ulmnsl c^ettatioHs. 
pAalografh nf the original vUAoul any ej that Juirthntss takieA « 
atcom/aaui u/ulofl>i'n(//y."— Wkstmisstek REVIEW. 

A WOMAN SOLD, AND OTHER POEMS. Crown Svo. 

" Mrt. IVeMer kas sksmn us that sht is uNr to drtne admatUij^ 
tit lift; thai stf tan oiient taith mMtfy, ami rrnder Jker cistn-Mina 
Teilh dfticofy ; that sht eon imprrsnaale cornea lenapliDtu, amtt 1,^1^11 
iHtfvihiik few liviHg 'Writers can fitlmt lier.' — Guakdian. 



Woolner.— My BEAUTIFUL LADY. By Thomas W( 
Wiih aVignclteby Abthuk Hoghks, Tkiri EdMem, 



^ 



" /( is dtitrly Ike frnduct of no idle kimr, but a h%s>Uy-<onctTueJ a, 
faithfiilty-exicutd task, stlf-itHfosfd, atidpr^mpttd bji liat iHsaant ytarm- 
iHg la Httir grtat thoughti, and a tuea/lA 0/ foisionatr /n/iag n-AuA ii 
foilu gaiiai. No man can rtad Ibii form witkiml iting stritci fy tin 
filiuss and fintsk tj thi -warkmatalap, sa tt sfitak, as villi as iry tie tUst- 
ttned and unprdofdrng lefliness af IkougAl wAkA pervadts tht mtM^" 

WUKDS FKOM THE POETS. Selected by the Edilor (»f 
JiunliEhL" WLlh a Vignette and Frontispiece. I 
dulii gilL is. 6d. C/m^yt Edition, iSmo, lltnp., \s. 





GLOBE EDITION 



Under the title GLOBE EDITIONS, ihe Publishers are 
issuing a unifonn Series of Standard English Authors, 
caiefulty edited, clearly and elegantiy printed on toned 
paper, strongly bound, and at a small cost. The names of 
Ihe Editors whom they have been fortunate enough W 
secure constitute an indisputable guarantee as to the 
character of the Scries. The greatest care has I>een taken 
to ensure accuracy of text ; adequate notes, elucidating 
historical, literary, and philological points, hav« been sup- 
plied ; and, to the older Authois, glossaries are appended. 
The series is especially adapted to Students of our national 
Literature ; while the small price places good editions of 
certain books, hitherto popularly inaccessible, within the 
reach of all. 

Shakespeare. — THE complete works of wili.iam 

SHAKKSPEARE. Edited hy W. G. CuBK (uid W. Aldis 
WmciiT. Ninety'lint I'houiuul. Globe Svn. y. bd- 

'• A marvtS ef btauty, tkeafKist, ana tprnfatlnai. T/umkiiiewfJti— 
flayt, pofmt, and ttntuls — an ftntaitud in am imall iiiIuhk: ytl Ikt 
(m§c ii /vr/n-tfy e/tar cud rradabU. . . , fir /*<■ iniy man, aiuw ail 
(tr tlu TwriiHg SlKdml, lii t!/ett Edititn ii lit Wt e/ ail txvliHj; 
ShaittpKirr AmJ/."— ATIItN«t;u. 



GENERAL CATALOGUE. 



Morte D' Arthur.— SIR THOMAS MALORY'S BOOK OF 
KING ARTHUR AND OF HIS NOBLE KNIGHTS OF 
THE ROUND TABLE. The Editbo of Caxtom, r«niedft» 
Modern Use. With an Tntroduclion tiy .^IK Edwakd Stkacbtt, 
Hart Glob« Svo. Jj. bd. Thin! EdJlbo. 



-Pall 



Scott. — THE POETICAL WORKS OF SIR WALTER 
SCOTT- With BiogWphical Essiy. hj- F. T. pAUiKAn. 

Globe 8vo, y. 6d. New Edition, 

■' At a fvfalar tditiea it leava irotAinf lo it deimi. TTutcttaiif 

sueh HH OIK has long bttn/ilt, nmbitiing rial aniUtKe v.-itA ihtafnitn' 

.Spectatue. 

Burns.— THE poetical WORKS AND LETTERS O? 
ROBERT BURNS. Edited, wilh life, ty AlexaNDek .SMmt. 
Globe 8vo, Jt. td. Second Edition. 



" Thewerks aflkt bard kai'i nr.tr fiefii cfferr 
a single ft/MiHc"— Glasgow Daily HkRa 
•' Admirablt in ail raftc(s."Sviu:r/,-iotL 



ucA a temjfJtttform 



Robinson Crusoe.— the adventures OF ROBINSON 
CRUSOE. By Dbkor. Edited, from the Original EditioD. bj 
J. W. Clark, M.A., Fellow of Trinity College, Cambnilge. 
With Intioduction by Henbv Kinosle^-. Globe Svo. 3,, 6£ 

" The Ghie Edition 0/ Rebiiueit Cmsee it a book to iatr awrf to i,^ 
// it prinlid a/ltr the srigiHat tditieHS, wilA tie quaint fid ipeHing, and 
it puNithed i« admiraMe style as rtgardi type, paper, axd himiing. A 
wdl-vriKn nndgerfiil NQgrafkieal iHtrodtutiert, by Mr. Hmry Kmgtl^ 
is likraiiie an aar/tclive /ealnrt <•/ Ihii frfitoK."— MokniWC f " 



""'J' '^"W* I 
G Stak. -^^^ 
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Goldsmith. — iioldsm:th's miscellaneous works. 

With Biogniphical E«»y by ProKaMr UawoN, Globe 8«a. 

y.u. 

nil tditiim iitltida l»t whek >/ CeldtmitKi Miittllannut W.i-ij— 
tiu yiiare/ SVaitfit/d. Play,, nxmi,&'e. 0/ t»t mmeirlkt ■AccniMMt 
tuat t fa f cr wrilts: "Suck an aJmirtMr t«mfenHi)im of the fac$t of 
GMimillCt li/t, and a (artful lUtd mmuli a dtUstatien ef tht muuJ 
IraitJ ef his ftrtiliar (karacter, ai tg bt a t*»T mejfl of a littrory 
UfgntfAy.'- 

Pope.—TUE POETICAL WORKS OF ALEXANDER POPE. 

Edited, with Memoir kiiii Notes, by Praf«»or Ward. Glohe 

Sto. 3j. td. 
•• Tif iivi ii ta 
tht rnalUr of tkfm ii rkk in inlrmt."- 

Spenser. — THL COMPLETE WORKS OF EDMUND 
SPENSER. Edited from the Oripnal Edition! and Muiiucript^ 
by R. MoRKIS, Member of the Council of the Philological Sodelj. 
With » Memoir by J. W. Halks. M.A., hue Fdlow of Chriit'i 
College, Cambridge, Member of the Council of the Philotoeical 
Sodely. Globe 8vo, Jr. bJ. 

"A ramfl/ir atid tltarfy ftiHltd iJitiffn f/ tht tvhob wtrlu ef SfaiitT, 
mr^Utjt toltattd with tht oiiginah, tvitA nfiieus gltaary, nvrtky—tmd 
hightr pTttiti a n/idt not— Of tht iamlifMl Gitit Strifi. The wr* a 
iJilrJ-mth all thttart a natlf a pi'et •ItttrvH." — DAILY NlW». 

*.* Other Slindard Wotlia ire in ihe Prew. 

ifariety of morocco 




GOI-DBN TREASURY SBRIES. 



Uniformly prinied in iSmo., n-ith Vignette Titles by SiK 
Noel Paton, T. Woolneb, W. Holman Hunt, J. F. 
MiLLAis, Arthiir Hughes, &c. Engraved on Steel bjr 
Je£n& Bound in extra doth, 4;. 6d. each volume Also 
kept b) morocco. 

" MaiTi. Maimillon iatf, in their Golden Tmajnty Strvii e if eaaB j, 
ftwidtd tdibaHS Dj standiird wrks, polHinet of teUcUd f^trj, W 
eripnal comfasilioHi, mhiiA mtHU ikil ieritt to be eatlat eUaud. 
Nathaig run it belltr thin the literary exmliim, notAiitg atfre jt^»»f 
than the materia] awfitow/Mi^."— British Quarteblv Rkvikw. 



THE GOLDEN TREASURY OF THE BEST SONGS ASD 
LYRICAL POEMS IN THE ENGLISH LANGUAGE. 
Selected and armnged, wilh NoWs, by Francis Tukh£( 

" This Mightful little volume, the Gaiden 1>eaivry, tvhtek einlmir 
inany 0/ Ike test original lyrical piece] am/iamjs m our '-fijMrp- ntm/td 
villi ran anil lilll, to as to Ultutrale each other liie tht pittitrts te • 

vidl-arraiigtd galliiy:'—fi}stATv.9.\.H Review, 

THE CHILDREN'S GARLAND FROM THE BEST POETS. 
Selcfllcd nnJ arranged by Coventkv Fatwore. 
" h iiiclaJei ifieciniem of all the great masiert in the art or fnfrj. 
irlttted viilk the malural fudgjnatl of a man eeiuentraitd 
imight inie the feelingi and tastes ofthUdhood, and desirous ig amaktn 
final imfiulta, to (Hltivale its keeneil lensilniiliei." — MoHNlKt; PusT. 




THE BOOK OF PRAISE. From ih« Bc« SngUih Hymn VfHttn. 
Selected and umneed by Sir Roundbll Palmer. A Nraatiil 
Eidargtd Edittan, 

" Ali pm-wus (roiiipilaliaiu iij lltit Umd mml UHdmiaUy /<rr tMffmcnt 
gkt plac to Ike Bait ef Pmlxt. . . . TMr ulirtu>n km htn maii 
ikraugktut aiei touni jadguunt and ty^it^ fiuA- Tki fains tmreivtii 
in ikti trmfilatioH mml Aaoe ttm immma, trntrtuiiig, aa il doa, tvery 
vnttr efnott in this sfBinl prai'inet of EngliiA UUraturt, ami rangmg 
wwr ihi most widdy divtrgtnt Inutt if niipDm Miatf-*/."— Saturdav 
Review. 

THE FAIRY BOOK ; ihe Be«i Popular Fairy Sioriet, Selected »nd 
readetcd ajicwby the Aatlior or"Joii3( Hautax. Ckntliuam." 

" /( dtltghtful sdtetion, in a diHsklful txUrmsi farm ; fuB of Iht 
fhyiiS'd ifUHdeur and Vtut afultiue ef prefer fairy iUJEi."— SPSCTATOR. 

THE BALI-AD BOOK. A Selection of Ibc CholccM British Ballads. 

Edited by William Allikgiiam. 
" Hii ladt as a judgr tf vld fottry viU itfauttd, by all acquamttd wili 
thi Tariaui rtadingi ef old English ballads, Ina tnough Id Justify kii 
UHdrrtdlaHg CO iriiital a teii"— SATURDAY Review. 
THE JEST BOOK. The Choicest Atwcdoles and Saying*. Sel«Led 

and amn^d by Mark Lemon. 



BACON'S ESSAYS AND COLOURS OF GOOD AND EVIL. 
With Note* andCluMaiial Index, By W. Amis Wright, M.A. 
" Tk* iiautifiJ UttU editien af Boom's Etiayt, nato 6fftn lu, dM< 
tttdil It Ikt laiU and stkatarskip if Mr. Aldis Wright. . . . /I puts till 
roidrr in posKssien ef all tXt attnlial liltrary facu and cArvnulegf 
imaiary far rtading Uu Euayi in cennt*ien xailA Baatn's lift and 
times." — Spect ato r. 



" ffy far tit ■ 



miplite ai vxU as Ike mini degant idiliai ■» 



c^«- 



GOLDEN TREAAURY SERIES. 

THE SONG BOOK. Words and Tunes from the best Poeti a 

Mtuiciani. Scleeted and arranged hjJoHN Hulij^k, Profe« 

of Vocal Minic in King's College. London. 

" A ckoUe nlltdvm 0/ til ilrr/4Hg Kttgi vf En^and, Seallanif, a 

Ittland, hhM lit music cf laeh firtfixrd 10 lie Tnordi. Haw mmh tt 

wkateiamc pliasust, nuk a ioai can di^nsr, anJ will difiuji, wt tru 

Unmxh maay lhBiuai>ii/amilia."~-'E,\»,iSWRt. 



A sdation ef tht tal fi^Hch mttgi and lyritei pian, 

TOM BROWN'S SCHOOL l>AYS. By an old Bov, 

■>.'! iea/liy ieet aiout tajri 
Times. 



A BOOK OF WORTHIES. Gathered from ihc Old Hlrtonei and 
wriHen anew by the Author of "Ttle Hem of REtJC^Yl'Fii. " 
With Viendle. 
" An aJiHirailf iditiim to an admiraNi itrrn." 

WiHX"tN«TW RbvirW! 




LONDON : 

K CLAY, SONF, aND TAVLOK, HKINTEKS, 

BRRAD STRBKT HIl.U. 



